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PREFACE. 



"*<- 



This Handybook for Clock Jobbers is written much upon 
the same lines as the volume in this series on Watch Jobbing. 
These two trades are very closely allied ; and the information 
contained in one will often be found to have direct bearing 
upon the subject treated on in the other, so that these two 
handybooks form companion volumes. 

The tools requisite for clock cleaning and simple repairing 
are few and inexpensive ; and but a small amount of practice 
will give the necessary manipulative skill. Thus clock 
jobbing offers an occupation easily acquired by those who 
have aptitude for mechanical subjects, and in the following 
pages sufficient information is given to afford a guide to 
successful operations. 

P. N. HASLUCK, 

London, 

September^ 1889. 
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CHAPTER I. 

VARIOUS CLOCKS DESCRIBED. 

|LOCKS are represented by various types, each possess- 
ing distinctive peculiarities. England, France, Ger- 
many and America, each contribute to furnish the large 
number of clocks distributed through the whole world. An 
account of the development of time measurers, from the days 
of sun-dials to the present time, will be found in The Watch 
Jobber's Handybook, which forms a companion volume to, 
and' should be perused by all readers of, this Handybook. 
The manufacture of clocks in England at the present time 
is principally confined to spring dials, high class regulators, 
skeleton, bracket, chime, electric and turret clocks. The 
trade in ordinary house clocks has long since become very 
small, the cheaper productions of America and Germany, or 
the more artistic and less cumbersome designs from France, 
having almost entirely supplied our wants. At the same time 
there will be found in English homes, especially in rural dis- 
tricts, a very large number of old English house clocks, 
testifying to the skill and ability of our forefathers. These 
clocks are of two kinds : the " thirty hour," which requires 

B 
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winding daily, and the " eight day," which requires winding 
once a week. They are generally characterised by the solidity 
of both their mechanism and case, and are certainly the most 
durable and best timekeepers for general use ; the only objec- 
tion which can be fairly raised against them is their cost. As 
to the shape of the case, against which some make objection, 
there is many a piece of furniture still retained, much less 
ornamental, and certainly not so useful as the old English 
long-case clock. Respecting their durability, some of these 
old clocks have faithfully discharged their duty for upwards of 
a hundred years without being worn anything like so much as 
most modem clocks are in the course of seven years' use. They 
were made originally in most towns of importance, each maker 
cutting his own wheels and finishing the movement through- 
out, the case often being supplied by the local cabinetmaker. 

The same treatment in cleaning, repairing and adjusting is 
not applicable to all clocks, and some particulars of the dis- 
tinct varieties in common use will be useful so that the 
beginner may distinguish the nationality and some other im- 
portant details before commencing operations. Arranging 
clocks and timepieces in alphabetical order for convenience 
of reference we have : — 

American Clocks^ which are distinct from all others; they 
are made in large quantities by machinery, on the most eco- 
nomical principles. Being very cheap, tolerably good-looking, 
and fair time-keepers, American clocks are exceedingly popu- 
lar, and generally at least one specimen has a place in every 
household where clocks are to be found at all. Some few 
have weights, which are arranged to fall the entire height of 
the case, but nearly all have springs. Small timepieces for 
the mantel, and large dials for the wall, are made, and also 
every other variety that is saleable. The small original cost 
of these American productions, their really serviceable time- 
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beeping qualities, and tbeii good looks combine to make them 
favourites. 

Tlie main-sprii^ of these clocks are peculiar, as they are 
not fitted into a baneL The inner end, or eye, is hooked 
to the arbor of the wind-up square in the usual way. The 
■outer end is formed into a loop, which is slipped upon one of 
the frame pillars. The accompanying illustration, Fig. i, 
shows the main-spring as 
bought from the material 
shops. The piece of iron 
wire, which confines it, is 
taken off when the main- 
spring is put in place, a 
few turns of the wind-up 
square will allow this iron 
wire to fall off. It is a 
good plan to use similar 
irons to keep the main-spring within limits when taking these 
clocks apart. When examining American clocks that fail to 
go satisfactorily, try the pinions to see if they are tight on 
the arbors, for they are ofien loose. An effectual way to 
secure them is with a little sofr solder, taking great care 
afterwards to thoroughly clean off all the soldering fluid with 
chalk and water, and finally oil the aibor slightly all over. 
When the pendulum wabbles it is owing to the suspension 
spring being crippled, that is, twisted, bent or partially broken, 
or it may be loose in the stud, or there may be want of proper 
freedom for the pendulum wire in the crutch. 

To adjust the striking works of an American clock is not a 
diffrcult job to anyone who has some mechanical knowledge, 
though the operation is not easy to describe on paper 
in language which may be easily understood by those unversed 
in the technicalities of horology. First take the bands off the 
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clock by removing the small pin which is put diametrically 
across the centre square, then take off the dial by removing 
the pins or screws which secure it to the case. The move- 
ment is now open to inspection, and, in a very prominent 
position, will be found a wheel having saw-like teeth all round 
its edge, and also in addition some deep notches cut at 
irregular intervals, in one of which will be found the flattened 
end of a bent, hook-shaped iron wire. Put the minute hand 
on temporarily, and turn it round to make the clock strike. 
The hooked iron is lifted out of the deep notch, and when the 
clock strikes falls into the next space, which, if shallow, 
allows the fly of the striking train to continue to revolve, and 
the clock to conrinue to strike till the hooked wire falls into 
a deep notch, then the clock should cease striking, a tail of 
the hooked wire stopping the fly. All that has to be done is 
simply to adjust this hooked wire so that its tail properly 
stops the fly when its point is in any one of the deep notches. 
For this purpose it is only necessary to bend it, and a very 
little will suflice. As to how much to bend it, that must be 
left entirely to individual judgment, but by continually testing 
the striking, it will soon be got correct. The wire will 
stand any amount of bending, and a little practice will show 
the direction in which it should go. Each case is simply 
governed by the circumstances. 

The dials of American clocks are usually made of sheet 
metal, zinc or iron, cut to shape. The front side is painted 
with white paint, called enamel The metal is heated slightly 
during the process. When dry the circles for the minutes are 
struck with a paint brush, the dial being mounted on a turn- 
table and revolved, the brush being meanwhile held against a 
rest. A stencil plate is laid on the dial to mark off the 
position of the hours ; or, in some cases, these are divided by 
the eye alone. The paint used for the figures is lamp-black 
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mixed with copal varnish to a proper consistency. To give it 
brilliancy the painting is dried in an oven. Practised hands 
can paint in the Roman numerals at their correct places with- 
out any spacing. They use a fine brush for the fine lines; and 
a larger one for the thick ones. The minutes are also all 
painted in and spaced by the eye. Females are employed for 
the work, and with practice attain great speed and accuracy. 
Dial painting entails the use of a certain plant, and it forms 
one of the many branches into which the clock trade is 
divided. 

The cases of American clocks are generally of the cheapest 
possible construction. They are made in a few patterns of 
veneered moulding, in the cheapest manner possible. The 
wheels and frames are stamped to shape ; the pinions used 
are those known as " lanterns," and are mostly all machine- 
made. American clocks are mostly of the useful class — going 
thirty hours or eight days — timepieces, clocks, dials, and 
calendar clocks. 

There is also a variety called Anglo-American, the move- 
ments of which are made in America, and the wood cases, 
which are more solid than the ordinary American cases, are 
made in England. 

Bracket Clocks y so far as the mechanism is concerned, are 
like spring dials. The case is adapted to stand on a bracket, 
instead of to hang against the wall ; and it is in this peculiarity 
that the difference lies. Bracket clocks were much in favour 
with past generations, and some may now be found fitted with 
the verge escapement, as illustrated in De Wyck's clock, 
Fig. 12, page 48. 

Chime Clocks ^ properly, are those which, in addition to 
striking the hour, play changes on a certain number of bells 
every quarter of an hour. Those clocks which play a tune 
every three or four hours are not, strictly speaking, chime, but 
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musical clocks. Chime clocks are usually made either as 
bracket, skeleton or long case clocks. They have an extra 
train of wheels, working independently of the going and strik- 
ing trains, which is also wound separately. These clocks are 
also known as quarter clocks. The number of bells on 
which the chime is played may be two or more. When 
only two bells are used the chime is termed a " ding-dong.*** 
Chime, musical and quarter clocks call for no especial re- 
marks, beyond that it is advisable to well understand the 
action of the "letting-oflf" work, and the " run " allowed,, 
before taking to pieces. The arrangements differ so much 
that scarcely anyone is likely to have to deal with two actions 
precisely alike; but they seldom offer any great difficulty 
when ordinary care is taken. It is wise in some cases to* 
keep the striking and chime parts separate while clekning. 
Most of these clocks present features of construction favour- 
able for improvement by reducing the friction. When this, 
can be safely done, it is well to reduce friction at any point 
where it is noticed as being excessive, for, though the weights- 
or springs are often very powerful, there is generally no power 
to spare. 

Electric Clocks are of two kinds— one, those in which the 
pendulum is kept in motion by the combined magnetism of 
permanent and electro-magnets, the poles of the latter being 
changed at every beat by the action of the pendulum* 
Another kind, driven by a weight in the usual manner, which 
would more properly be called controlled clocks, as the only 
work that electricity performs is to make the pendulum beat 
in unison with another belonging to a standard clock. 

English Dials are the ordinary English office clocks, which 
hang against the wall, and may be seen at most railway 
stations, and in shops and offices. This is the type most 
largely used of all English clocks, and close imitations of it 
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are imported from America and Germany. The diameter of 

the dial is generally named to specify the size of the clock, 

and 9in., i2in,, i5in., &a, "dials," are spoken of. When 

the cases are circular, forming merely a rim to the dial, with 

a box to cover the movement, the clocks are called " round 

dials." In order to accommodate longer pendulums, a drop 

is added to the case, and then it is called a "trunk," or 

"drop dial.'' The pendulums of these clocks range from 

about seven inches to twenty inches long, and the train is, of 

course, calculated according to this length. The English 

spring dial has a fusee on which the gut line or chain is 

wound from the barrel. Directions for replacing a broken gut 

are given on page 10. The chain is repaired by first removing 

the broken piece of link from one end with a penknife, using 

it to slice the links apart j then the pair of links, as well as 

the broken piece, are removed from the other piece of chain, 

by the same means. This breakage is assumed to have 

occurred across a single link, as is invariably the case. On 

parting the links with the knife, the rivets will become loose 

and fall out, and the chain can be put in position with the 

holes in the links one over the other. A piece of steel wire 

filed up slightly tapering is put through, and cut off close on 

both sides, then riveted and made level with the side of the 

chain by the aid of Arkansas stone. 

In Spring Dials, and also in Skeleton and Bracket Clocks, 
the motive power is produced by the uncoiling of a spring. 
Several parts are introduced which are not found in weight 
clocks — these comprise the barrel, to contain spring, fusee, and 
stopwork. The cover of the barrel ought always to be re- 
moved when cleaning the clock, to ascertain the condition of 
the main-spring. If this js found to be dirty, it should be 
carefully removed with a pair of pliers, and cleaned with a 
little turpentine on a piece of rag. It may be replaced by 
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winding it round its own arbor, which should be screwed in the 
vice by the squared end. Take hold of the end of the spring 
with a pair of strong pliers, and wind it as tight as possible ; 
then slip the barrel over it and carefully let go the spring, 
holding the barrel tight with the left hand until the spring has 
hooked. To try that it has hooked securely, before replacing 
it in the clock, put on the cover, clamp the end of the arbor in 
the vice, and turn round the barrel until the spring is felt to 
be quite up. A new spring can be put in in the same 
manner. Always oil the main-spring after it has been put in 
the barrel. When a new barrel-hook is required, select a piece 
of good steel, and file up a square pivot with a nicely-fitting 
shoulder, and fit in the hole in the barrel ; then shape the 
hook, and rivet in its place. 

Clock movements which have fusees, and also those driven 
by weights, have all the power annulled in the process of 
winding. This stops the onward progress of the train, and, 
in some cases, even causes a backward motion. To obviate 
this, maintaining power is arranged. The principle on which 
this acts is shown by the accompanying illustration, Fig. 2. 
This is an end view of the barrel, shown in place in Fig. 14, 
on page (i^. The letters used are the same in both. The 
spring S S' is the maintaining power. In its normal condi- 
tion the weight causes the barrel and all the parts attached 
to it to turn in the direction shown by the teeth in the larger 
ratchet wheel, whose click is r, that is, in the reverse direction 
to that travelled by clock hands. The power of the weight 
or spring is transmitted from the drum B, or the fusee, to the 
great wheel G, by the spring S S'. This spring usually lies 
between two crossings or arms of the great wheel \ at S it is 
fixed to the large ratchet wheel by a screw, and at S' the other 
end of the spring presses against an arm of the great wheel. 

When the drum B is turned by a key in the direction 
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allowed by the click and ratchet R, any backward motion of 
the great wheel is prevented by the click r, which has its axle 
T pivoted in the clock frame. The spring S S' now exerts 
its force to turn the great wheel, and so keeps the clock train 
in motion. The teeth in the large ratchet are so spaced that 
■before the spring S S' has exhausted its power, the weight 
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■would cause this wheel to turn far enough to allow another 
-tooth to escape past r, and so renew the force. The action 
-of this maintaining power may be modified when applied to a 
fiisee, but its principle is the same. 

The fusee is liable to derangement of the clickwork, and 
-when a chain is used, breakage of the chain hook-pin. In 
addition to the chain, there are two kinds of line used to con- 
nect the fusee with the barrel — the catgut and the metallic. 
MetaUic lines are considered to wear better, look better, and 
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are quite as cheap as gut lines. To ascertain the length re* 
quired for a new line, fix one end in the fusee, and wind the 
line round in the groove till it is quite filled; then allow suffi- 
cient length beyond to go round the spring-barrel one turn 
and a half. When catgut lines are used, they should be 
slightly oiled. The method of fastening the ends is simple, 

and needs but little description. The 
fiisee end is passed through the hole 
in the fiisee, and tied in a simple knot ;. 
if a gut line, the end is slightly singed 
to render it less liable to slip. The 
Fig. 3. barrel end is passed through the holes^ 

^"^^^t T^r^^ "^ *^ ^^^^^ "^ *^ following manner : 

— Inwards through the first hole, out- 
wards through the second, and inwards through the third ; the 
end is then pushed through the loop formed by the line 
passing through the first and second holes, as shown in Fig. 3^ 

In putting the clock movement together, take especial care 
to see that the line is free, and on the right side of the pillars.. 
When ready to adjust the line in its place, wind it upon the 
spring-barrel by turning the arbor ; and when the line is all 
wound upon the barrel, and the fusee pulled round as far as it 
will go, set up the main-spring one tmn, and secure the click 
in the ratchet-wheel. Wind the clock up, carefully guiding, 
the line on the fusee, and see that the stopwork acts properly,, 
and does not cut the line when it rubs. The snail on the 
fusee should catch against the stop directly the fusee grooves^ 
are filled with the line. Foreign clocks have no fusee, the 
spring itself being wound round the barrel arbor on which the 
winding key is placed. The fusee is the distinguishing, 
characteristic in English spring dials. 

Thirty-hour English Clocks, — ^The manufacture of these 
clocks has entirely ceased, but there are still a laige number 
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In use which require occasionally cleaning and repaiiing. 
There aie two styles met with; in one, the wheels are set 
within a square frame formed of several pieces, and known as 
" the birdcage ; " and in the other, the wheels are between two 
plates similar to the eight-day. The first of these is com- 
paratively rare, and is the oldest kind of English clock doing 
actual service. There are two points peculiar to these clocks 
which require attention — the endless chain and the striking 
mechanism. The endless chain is said to have been invented 
by Huj^hens, and the only merit attached _ 

to it is that the clock continues to go whilst 
it is being wound up ; but it is very irregular 
in action. It must be put upon the spiked 
pulleys in such a manner that the wheels 
turn the right way when the weight is put 
on, and the part that requires pulling to 
ruse the weight should always come to the 
front, so that the weight passes quite iiree 
behind it (see Fig, 4). Sometimes the chains 
will be found to be twisted ; and the links, 
gathering into a knot, stop the clock. The 
way to rectify this defect is to draw up the ^^^_ ^_ 

weight, separate the chain at the lowest part, Huygl^H' Endless 
let it hang free, straighten both pieces, and 
then unite again, when it will be found to work properly. A 
lead ring, of suffiaent weight to keep the chain just tight, i& 
used to prevent the twisting of the loose hanging chain. When 
a chain is very defective from wear or rust, or jumps from 
being the wrong size, it may be necessary to put a new one. 

These chains are made from iron wire. The construction 
of the tool used will be easily understood, the only part need- 
ing explanation being the arbor, which is for shaping the links. 
This piece is made of steel, elliptical in section, very smooth. 
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often hardened and tempered, this elliptical arbor being the 
•exact shape and size required for the inside of the links. 
About three different sizes will be found sufficient for all or- 
dinary chains. To make a clock chain, select a piece of wire 
of suitable size, bend up the end, and put it in a notch of the 
steel arbor; turn the arbor, and wind on the wire tightly 
until it is close up to the end, forming a number of oval links, 
and cut off the piece bent into the notch. Any length that 
may be required is thus made, forming uncut links exactly 
alike in shape and size. With the points of a stout pair of 
shears cut each ring in the centre, and join up the links into a 
chain, using two pairs of pliers. 

French Clocks are of a style of manufacture different alto- 
gether from the English, being distinguished externally by 
their elaborate gilt, wood or stone cases, and internally by 
finer mechanism, usually set between round plates, with short 
pendulum rods and heavy bobs, in proportion to the length. 
There are several varieties: timepieces, clocks which strike 
at the hour and at the half-hour, carriage clocks, and drum 
timepieces of various kinds, besides a large number of curious 
and fancy styles. They have movements that are much more 
delicate and smaller than either English, American or German 
clocks ; in fact, they almost suggest a grade between clocks 
and watches. The circular plates and the short and heavy 
pendulums usually distinguish these clocks. Drum timepieces 
are perhaps the- most familiar specimens of French produc- 
tions ; they are a source of continual trouble to the repairer. 
Being extremely portable, they are frequently carried about 
the house, often on a tray ; and, being very unstable, it is no 
unusual occurrence, under such circumstances, to find that the 
drum timepiece is rolled down a flight of stairs. The result 
may be more or less serious : " a good shake " is the usual 
remedy. The better kinds of French clocks give very accu- 
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rate results, and the striking timepieces are so delicate and 
fragile that amateurs should be very chary of them until some 
manipulative skill has been acquired. With the exception of 
the drum timepieces, French clocks, as a rule, perform un- 
commonly well, and give the repairer very little trouble. 
Vienna regulators, or Austrian clocks, are of later introduction, 
very much resemble French workmanship, and are excellent 
time-keepers. 

German Clocks are made chiefly of wood, as shown on 
P2^c 57' Brass bushes are driven into the wooden frames or 
plates, to form bearings for the pivots. Familiarly called 
Dutch clocks, they are well known, being cheap, and fairly 
good time-keepers. Weights are the motive power, and they 
hang from the clock, exposed together with the pendulum ; 
this is a distinguishing feature. 

Most German clocks may be easily known from those of 
any other nationality by their plates of wood, with brass 
bushes for the pivots to run in ; no other country produces 
clocks made in this manner. The manufacture of clocks in 
Germany is almost entirely confined to the locality of Black 
Forest, and forms there an important branch of industry; 
nearly every form of ordinary clock being made, in addition 
to large numbers of "cuckoo," "trumpeter," musical, auto- 
maton, and curious clocks. 

Hall Clocks are the old-fashioned, long-cased clocks, stand- 
ing six or seven feet high. They have pendulums beating 
seconds, and have weights for the motive power. The move^ 
ment of a hall clock is shown on page 63. 

When we look from the high standpoint of modem clock- 
work, in some instances the workmanship of these old clocks 
is open to criticism. Still, the whole machine is the best that 
has been designed for reliable time-keeping. The solid con- 
struction of all its parts, and the regular proportions of the 
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wheels — so far as their numbers and revolutions are concerned 
— and, above all, the seconds pendulum, and the long fall 
given to the weights, combine qualities which, notwithstand- 
ing the rude execution sometimes met with, give better results 
than any other class of clocks made for household purposes. 

Regulators are constructed with every possible care to 
ensure the greatest accuracy in time-keeping. Astronomical 
observatories, watchmakers' shops, and occasionally the houses 
of private individuals who value extreme accuracy in time, are 
the usual repositories for regulators. They generally have 
pendulums that beat seconds, and which are compensated 
for variation in temperatiure. Mercurial pendulums are now 
mostly used when cost is not a great object. Regulators 
seldom require any other attention than cleaning very care- 
fully and oiling properly. On account of the value of the 
time-keeper and the delicacy of the mechanism, the inex- 
perienced jobber should not make any essays on regulators. 

Skeleton Clocks are frequently found in common use. They 
are made with pierced brass plates of ornamental design, and 
the entire movement is exposed to view. A glass shade is 
placed over it to exclude dust, &c. These clocks are very 
good time-keepers, and are interesting inasmuch as they afford 
the opportunity of examining the mechanism when going, and 
thus becoming familiar with its action. A simple eight-day 
^skeleton clock, standing eighteen inches high, may be made 
for about 255. complete, with marble stand and glass shade. 
The whole of the component parts, including the frames, 
wheels, pinions, dial, hands, &c., may be bought. Amateurs 
ha\dng a small lathe and a few other tools could fit the parts 
together : the resulting clock being a reliable time-keeper and 
an ornament to the mantel-shelf. 

The locking-plate striking mechanism is found in many 
varieties of clocks, and though it is more liable to derange- 
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Fig. 5. 
Striking Mechanism. 



inent than the rack striking work, still it is very largely used 
in French, American and German clocks. It is much more 
simple than the rack, and one explanation of its construction 
will be sufficient for every case. The various parts are clearly 
illustrated in Fig. 5. A, the hoop- wheel; B, lifter; C, hoop- 
wheel detent; D, warning detent; 
E, locking-plate; F, locking-plate 
•detent; G, lifting pin to raise 
hoop-wheel detent ; H, spring ; 
L, warning 

pin. In test- _Jl^ i41 

ing the rela- 
tive positions 
of the striking 
wheels when 
put together, 
proceed by 

moving the wheels round very slowly until the hammer-tail 
drops off a pin. At that moment the hoop-wheel detent 
should fall into the hoop, so as to allow the hoop-wheel 
about a quarter-inch to run before it reaches the end of the 
detent and stops the striking. When the hoop is resting 
against the detent, the warning-pin should have half a turn 
to run, the same as in an eight-day clock. 

The locking-plate detent, F, is connected by an arbor with 
the hoop-wheel detent, C, and must be adjusted so that the 
latter can fall in the hoop-wheel sufficiently far to stop the 
striking, only when the end of the locking-plate detent falls 
into one of the notches of the locking-plate. This is easily 
done by moving roimd the wheel to which the locking-plate is 
attached a tooth at a time, in the pinion which it drives, until 
in the correct position ; also slightly bending the detent, F, 
if necessary. When a clock with a locking-plate striking 
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arrangement strikes till it runs right down, it is generally 
because the hoop-wheel detent does not fall freely, or the 
locking-plate detent does not enter the notches properly. It 
sometimes happens that the edge of the end of the hoop be- 
comes worn and rounded by long use, when if the weight is 
excessive, it will cause the detent to jump out, and the clock 
Jto continue striking until run down. The remedy is obvious 
— file the end square. The locking-plates are often cut 
irregularly ; but on no account interfere by filing or spreading 
the edges, or perchance greater difficulties may arise, and there 
is always a position where it will answer well, which can easily 
be found by trial. 

Turret Clocks are in construction simUar to the ordinary 
kind, but the mechanism is much larger and stronger. They 
are placed in church towers, town halls and similar positions. 
In these large clocks the course of examining strictly en- 
joined as absolutely necessary in all house clocks may gener- 
ally be dispensed with. The cause of stopping is usually 
apparent, and by tr3ring the side-shake of the pivots in their 
holes, it can be readily felt if any new ones are required. 
The depths are nearly always correct, and the end-shakes can 
be tried the last thing when put together. 

The illustration. Fig. 6, shows a turret clock with the 
maker's name upon it. It chimes all the quarters, strikes 
hours on a ton bell, and shows time on four dials. It is con- 
structed with the bed of cast-iron, 6 ft. long ; all wheels 
and bushes are of gun-metal, the main wheels are i6 in. 
diameter and the teeth i| in. wide, the pinions are cut from 
solid cast-steel, the escapement is Denison's double three- 
legged gravity. The pendulum compensation of iron and 
zinc tubes and steel rod, carrying a ball weighing two cwt. 
The quarters' cam barrel consists of iron rings, into which the 
cams for lifting the hammers fit, and can be adjusted in any 
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way required, "niere are many recent improvements in the 
construction of this clock ; all cams and levers are of cast- 
steel, hardeoed and tempered. Any wheel or pinion can be 
taken out of the frames separately, the bushes being screwed 
in at both ends ; there are over 900 pieces in the clock and 
dial work. 

There are two ways of treating church clocks : one consists 
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of cleaning them as well as possible with a brush, without 
removing any of the wheels from the frame, called "wiping 
out;" and the other in taking them all to pieces and 
thoroughly cleaning, in the same manner as small clocks. 
Which method is necessary or desirable must be decided by 
judgment. It will be found usually sufficient to thoroughly 
clean them about every five or six years, and "wipe them 
out " once every year — about autumn being the best time, 
before the cold weather sets in to influence the oil. 

When the dock drives the hands at a distance, it is very 
necessary to see that the leading-off rods and universal joints 
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do not bind in any part of their movement. When the dial 
work stands in a very oblique position in regard to the driving- 
wheel of the train, it is often much better to use bevelled 
wheels than the ordinary leading-off rods and universal joints, 
and small-sized, straight-drawn iron tubes will be found very 
serviceable for making the connections, by simply fitting 
turned pieces of steel into the ends to carry the wheels. 

These may be said to complete the list of clocks that are to 
be found in ordinary use. 




CHAPTER II. 

PENDULUMS THE CONTROLLERS. 

|N planning a clock the pendulum claims first attention* 
Though apparently a simple adjunct to a clock, the 
pendulum is in reality the most important part of its con- 
struction, for the value of the clock as a reliable timekeeping 
machine depends upon its free and regular movement. The 
function of the pendulum is to control the velocity of the 
going train with uniformity, and at a fixed rate, and it must 
be uninfluenced by the train except in receiving a sufficient 
amount of impulse to keep up its vibrations. Before com- 
mencing to make a pendulum for a new clock, or to supply 
the place of a lost one, it is very desirable to know something 
of the laws and properties of pendulums. 

The simplest form of pendulum may be described as con- 
sisting of a weight suspended by some flexible substance, and 
free to swing when moved on one side and then released. 
The power which operates upon the pendulum is gravity, and 
the velocity it attains is proportional to the height fallen, not- 
withstanding the fact that the curve which the weight describes 
offers a resistance tending to neutralise in some degree the 
gravitating force. The effective force of gravity in producing 
the motion of the pendulum depends upon the position of 
the weight in relation to the vertical. The greater the distance 
the pendulum is moved from the vertical, the greater is the 
impelling force of gravity. From this, two important facts 
may be learnt. One, that a pendulum of a given length moves 
quicker in proportion to the distance it swings, therefore it 
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will move through a large aic in the same time as a short one, 
and via versd. In other words, when the extent of vibration 
is very little, gravity exercises bat little force ; but, as the 
vibration increases in amount, the force of gravity becomes 
proportionately greater, causing the pendulum to move through 
a large arc in the same time as through a short one. 

In one instance it moves through a large space quickly, in 
the other through a small space slowly, the time occupied 
being the same in both cases. Strictly speaking, this is not 
true q/[ a pendulum moving in a circular arc, but it is so with 
a pendulum moving in what is known as a cydoidal curve. A 
cycloid is a curve of the shape traced out by a point in the 
rim of a circle rolling upon a straight plane. This cycloidal 
curve corresponds for a certain distance from the vertical 
with the circle. The vibrations of pendulums are.generally of 
small extent, and any pendulum suspended by a spring never 
moves exactly in a circle. For these reasons it has been 
found sufficiently correct for all ordinary purposes to reckon 
that in pendulums of the same length imequal arcs are equal 
timed. This peculiar property of the pendulum is called 
its isochronism, and the difference between the time of vibra- 
tion of a simple pendulum influenced only by gravity, swing- 
ing in a circular arc, and one of the same length moving in a 
cycloidal curve is known as the circular error. 

Another important fact is, that theoretically the vibrations 
of a pendulum are not altered by the weight or material of 
the bob, unless it is so light as to suffer from the resistance of 
the air. Consequently a pendulum of a given length may 
have a bob of any material either light or heavy, and it will 
vibrate in the same time. In practice, it is found that 
from various causes weight, and, therefore, material, does 
make some difference in the time of vibration of a pendulum. 

There is another cause which disturbs the uniform rate of 
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vibrations in a pendulum which must be just noticed, that is, 
the varying density of the atmosphere. The effect of this is 
known as the barometric error, and to reduce it as much as 
possible, the '^ bob " must be made as small as it can be for its 
weight, and also of such a shape as will pass through the 
air with the least resistance and without any tendency to 
''wobble." In pendulums swinging 2\^ each side of zero, 
the barometric error is stated to be exactly compensated by 
the circular error. 

The above reasoning shows that the velocity which the 
pendulum attains, or its time of vibration, is proportional 
to the height fallen. The circumference of a circle may be 
considered to be 3*1416 times its diameter, and it is proved 
that the time of vibration of a simple pendulum will be 
3*1416 X the time required for a body to fall vertically 
a distance equal to half the length . of the pendulum. It 
being well known that the times of falling from different 
heights are proportionate to the square roots of the distances 
fallen, it follows that the time of vibration of a pendulum 
varies as the square root of its length. Perhaps this will be 
better understood by stating that a pendulum i ft. long would 
vibrate four times during one swing of a pendulum 2 ft. long, 
and nine times during one swing of a pendulum 3 ft. long. 
This reasoning applies properly to wh^t is termed a simple 
pendulum, that is, one in which the rod is supposed to be 
without weight, the entire weight of the pendulum being at one 
point at the extremity. Such a pendulum cannot actually be 
made, and therefore the application of the rule has to be 
considered in relation to pendulums as they are usually met 
with. Pendulums commonly in use have the rods made either 
of wood or metal, sufficiently large and strong to support the 
heavy bob at the bottom. 

Comparing the theoretical pendulum with the actual, a con- 
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For example, to find the length of a pendulum beating 120 
vibrations per minute; first multiply 39* 14 by the square of 
60. The square of 60 = 60 x 60 = 3600 ; 39*14 x 3600 = 
140904. Now divide 140904 by the square of 120 (being the 
number of vibrations required). The square of 120 = 120 
X 120 = 14400 ; 140904 -f- 14400 :^ 978 in., the length of 
pendulum required. 

As it is always necessary to multiply the length of the 

seconds pendulum by the square of 60, the rule may be stated 

in this wiy : — 

140904 



Vibrations required^ 

Required the length of a pendulum to vibrate ninety times 
per minute; then, vibrations required 2 = 90 x 90 = 8100; 
140904 -r 8ioo = I7'39in. 

Another method of finding the length of a pendulum, which 
is very useful in some cases, is to divide the required number 
of beats per hour by 3600 (the number of vibrations of a 
seconds pendulum), then square the product, and divide into 
the length of the seconds pendulum. Required the length of 
a pendulum to beat 9360 times per hour : — 

3600) 9360 (2*6 
z'(? = 676) 39'i4 (=578 

A table of lengths of pendulums, with the approximate 
number of vibrations made by each, is given on page 24, 
which will be found useful for reference, as it embraces a very 
wide range. 

It must be remembered that these lengths are only the 
approximate lengths to the centre of oscillation^ and not the 
full length of the pendulum. In practice it will be found 
sufficiently near for all ordinarily-shaped pendulums to assume 
the centre of oscillation to be in the centre of the bob. Make 
the pendulum the length given from the point of suspension 
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to the centre of the bob, leaving a regulating screw of average 
length at the bottom to bring it exactly to time. The effect 
of the spring upon the pendulum's vibrations must also be 
taken into consideration; a very stifif spring increases the 
number of vibrations very considerably. If a pendulum is 
beating very much too quickly or too slowly it may be brought 
to exact time by the following rule: — Multiply twice the 
length of pendulum by the number of seconds gained or lost, 
and divide the result by the number of seconds in a day : the 
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quotient will give the number of inches, or parts of an inch, 
the pendulum is to be lengthened or shortened. Suppose the 
gam of a seconds pendulum is three minutes, or 180 seconds 
in a day, then ^'-^^r = 163 parts of an inch, the quantity 
m this case by which the pendulum must be lengthened to 
to measure mean time ; but if the three minutes had been loss 
Wh * .J|*"^"'^'=°''*» pendulum, then ».1S|^ = 041 of an 
shortened ^* *^* «l"a°t»ty *e pendulum wiU require to be 

Having pointed out the method of finding the length of 
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any pendulum desired, and also considered the principles 
which govern its action, it remains to discuss a few practical 
details connected with making one. As yet, no substance has 
been discovered of which pendulums can be made that 
does not become enlarged or diminished by heat or cold : 
consequently all pendulums vary in length according to 
the temperature. This variation of length is much too small 
to be detected by ordinary measurement, but sufficient to 
make considerable difference in the time of the pendulum's 
vibrations. Various contrivances have been invented at 
different times to counteract this effect of heat and cold, the 
famous George Graham, and Harrison, the chronometer 
maker, being among the earliest successful investigators ; the 
former having, in the year 1721, devised the mercurial pendu- 
lum, and the latter, in 1726, the arrangement of metallic bars 
known as the " gridiron " pendulum. 

The principle upon which compensated pendulums are con- 
structed may be briefly stated as a proper application of the 
expansion of metals. The most simple arrangement is that 
in which the " bob " expands upwards in such proportion to 
the lengthening of the pendulum ]:od that the centre of 
oscillation is always kept the same distance from the point of 
suspension. The cheapest and most simple form of compen- 
sated pendulum for vibrating seconds is made of yellow deal. 
It should be well-seasoned and straight, not sappy, nor of 
strong grain full of turpentine. The rod should be about 
46 in. long, and | in. in diameter, and either well varnished 
with good spirit varnish or painted and gilt. The bob 
should be of lead, about 14 in. high, resting on the regulating 
nut at the bottom. The mounts at the top and bottom of the 
rod, as also that which receives the crutch-pin, are made of 
brass. 

Nearly the best compensating pendulum, and at the same 



26 THE CLOCK JOBBER'S HANDYBOOK. 

time the cheapest, is made by combining steel or iron with 
zincy patting the one in the form of a tube over the other, and 
so making a cylindrical rod. Zinc tubing can now be pur- 
chased in most towns of importance, and its introduction 
is the cluef cause of the use of the zinc and iron com- 
pensating pendulum in place of the gridiron form, in which 
brass and iron were used. The relative expansion of these 
metals caused them to be used generally in series of nine 
rods, five iron and four brass, alternating in the form of bars, 
gridiron fashion. By the law of expansion, bodies increase 
in volume with an increase of temperature and vice versa. 
The expansion of a body in length is called linear expansion^ 
and in volume, cubical expansion. Though the expansion of 
the rod of a seconds pendulum between summer and winter 
heat is too small in amount to measure, yet it is sufficient to- 
cause a variation of a minute in from five to twenty days^ 
according to the material used, dry wood being the best 
available as least afiected by varied temperature. As men- 
tioned before, a deal rod 46 in. long with a pendulum bob 
14 in. high made of lead, forms a very good pendulum, fairly 
accurate in its compensation — that is, the downward expan- 
sion of 46 in. of wood would be equal to the upward expan- 
sion of 14 in. of lead, and thus the centre of gravity of the 
pendulum would not be altered relative to the centre of 
oscillation. 

A seconds pendulum may be made and fitted to any clock 
if the following information is acted upon. The dimensions 
would be — length of pendulum, 39*14 in.; the bob made of 
lead j a cylinder 2 in. by 8 in. ; the top dome-shaped. The 
zinc and iron tubes would both be the same length, 30*5 in. ; 
the iron rod itself would be 43*6 in. The zinc tube slides 
freely on the iron rod, and outside of that the iron tube slides 
also quite freely. The iron rod has the usual form of regula* 
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ting nut screwed to its lower end. This nut supports the zinc 
tube, the upper end of which supports the iron tube, which 
may have a collar fixed inside it, sliding free of the iron rod, 
but resting on the zinc. The lower end of the iron tube has 
a collar fixed to its outside, on which the bob rests, the bob 
being considerably above the nut on the iron rod. The com- 
pensating action of the pendulum so constructed is this : on 
becoming heated the whole expands, the iron rod downwards^ 
the zinc tube upwards nearly twice as much, and the iron tube 
downwards, the combined lengthening of the iron tube and 
the iron rod being equal to the lengthening of the zinc tube^ 
this latter taking effect upwards. The only difficulty in 
making such a pendulum is in getting the zinc tube sufficiently 
strong and homogeneous. 

A clock or any other timekeeper cannot be easily regulated 
to keep mean time, because the mechanical adjustment of the 
regulator is not sufficiently fine to allow of it. As an example^ 
suppose we have a pendulum 40 in. in length vibrating some 
3,600 times per hour, by altering the length only y^^ part of 
its length, about one twenty-fifth part of an inch, it will cause a 
variation of one minute per day. These figures are only 
approximate, but quite near enough for the argument ; e.g,y 
for convenience in calculating taking 40 in. for length of 
pendulum. The exact length of one to vibrate 3,600 times 
an hour in London is 39*1393 in., whilst at the equator a 
pendulum 39'oi7 beats seconds. A clock going within seven 
minutes per week of mean time would be considered very 
badly regulated, and yet the alteration of y^^ of an inch in the 
length of a seconds pendulum, or y^^ of an inch in a half- 
seconds pendulum, will cause seven minutes a week difference 
in the rate. 

Coming to the mechanical adjustment, we find that the 
pendulum bob is raised and lowered by a nut on a screw. 
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having perhaps some 50 threads per inch, so that one turn of 
the nut will make, say, 3^ minutes per week difference in the 
rate of the dock. We can, however, divide the nut into, say, 
one hundred parts at its periphery, and then each division will 
represent a gain or loss of 18 seconds per month of 30 days, 
or about 3^ minutes a year — ^not a very close rate after all. 
However, in practice the final adjustment is made by sliding 
a small weight on the rod. By a consideration of the above 
calculation, it will be easy to understand how minute must be 
the alteration in the regulation of a clock to cause it to gain 
or lose only, say, half a minute in 24 hours. 

The gridiron pendulum of Harrison's is now almost entirely 
disused on account of the expense and trouble of making it, 
and also of its appearance. It consists of four pairs of brass 
and steel rods, and the steel rod which supports the bob. The 
mercurial pendulum, though very simple in construction, is as 
near perfection as can be desired, the only objection being its 
great expense. There are two forms in use; in one the 
mercury is contained in a straight glass vessel standmg in a 
stirrup at the bottom of the rod, and in the other the mercury 
is in a cast-iron jar, into which the end of the rod dips. The 
great feature of the mercurial pendulum is the ease and ac- 
curacy with which the compensation can be tested and 
adjusted by simply taking away or adding mercury, as may be 
found necessary. 

Whichever form of pendulum is selected, whether plain or 
compensated, it is of the greatest importance that its suspen- 
sion should be well made, and quite free from any looseness 
when the pendulum is set in motion. When the pendulum is 
long and the bob heavy, it is always desirable to suspend it 
from the back of the case, and not from a cock attached to 
the movement itself. On page 63, parts of such a suspension 
are illustrated. 
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It is of importance that the underneath of the " chops " 
which clip the spring should be quite square, and not rounded 
as thejr often are, because the spring will be liable to impart a 
twist to the pendulum at every vibration, if not perfectly ftee 
to bend in the correct manner. The bend of the pendulum 
spring should be exactly opposite the centre of the pallet^ 
arbor pivot, in order that the up and down friction of the 
crutch may be as little as possible. 

The method of making a pendulum spring for an English 
clock is to soften a piece of wide watch main-spring, and 
then " draw it down " between two files — that is, pinch the 
spring in the vice by its lower end, and then tightly grip it 
between two files and draw them along its whole length. 
This is rather a troublesome and unsatisfactory plan, and it is 
much better to buy prepared pendulum spring, which can be 
obtained at a very moderate price, of the spring makers. 

The accompanying illustrations show a useful form of 
spring suspensions having double springs, 
which greatly control any tendency of the 
pendulum to wobble. 

The lighter the pendulum bob, the thin- 
ner the spring should be. The suspension 
springs are very often left too thick; or fk,. j, 

much too long and narrow. Generally the 
suspension spring should be as thin as 
possible, provided it is not so slight as to bend abruptly close 
to the chops or unsafe to support the pendulum weight. 

When the pendulum rod is of sufficient size to admit a pin, 
it is better to use that form of crutch in preference to the 
fork. If the rod is made of wood, it will be necessary to 
make two brass plates and carefully fit them into the recesses 
in the rod, at the proper place. The mortice through the 
wood should be made a little larger than the holes in the 
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brass, so that the cratch-pin may rab against the metal only 
and not touch the wood Care must be taken that there is 
only the necessary freedom at the cratch. If it binds, the 
clock will be sure to stop, and if the freedom is excessive, 
there will be a great loss of power, and probably the same 
result The brass plates are secured in place by screws at top 
and bottom, which pass loosely through the front brass and 
screw into the back one. The best material for the bob is 
lead, on account of its specific gravity being greater than other 
material that can be employed. A lentil-shaped bob offers 
less resistance to the air, whilst it moves traly in its plane of 
vibration ; unfortunately, should it wobble, the resistance be- 
•comes iir^;ular and incalculable, and therefore a pendulum 
should be hung carefiiUy to ensure regular vibrations. 




CHAPTER III. 

ESCAPEMENTS COMMONLY USED. 

ISCAPEMENTS deserve the most careful consideration 
from clock-jobbers, as the escapement of a clock has 
great influence on the entire mechanism. Clocks will not 
perform regularly if there be errors in the construction of the 
escapements, no matter how perfect all the other mechanism is. 
The motive force, after it has been transmitted through the 
entire train of wheels, reaches the escapement so enfeebled that 
it must be utilised to the best advantage. The large treatise on 
Modem Horology, by Claudius Saunier, is devoted chiefly to 
the consideration of escapements. An English translation of 
this valuable book is now published by Messrs. Crosby Lock- 
wood and Son, and every horologist could learn something by 
a careful perusal of its contents. I am indebted to this book 
for some of the information forming the substance of this 
chapter. 

Escapements used for clocks of various kinds are usually 
comprised under three varieties, viz. : — recoil, dead-beat, and 
detached. Recoil escapements, in which the supplementary 
swing of the pendulum, after a tooth has escaped, causes a 
backward motion to the escape-wheel. Dead-beat escape- 
ments, in which the tooth of the escape-wheel falls on a 
pallet face forming an arc of a circle struck from the centre of 
motion of the pallets; in this the escape-wheel remains 
"dead" during the supplementary swing of the pendulum. 
Detached escapements, in which the escape-wheel does not 
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act directly on the pallets, excepting during a very brieF 
period; this fonn of escapement is used mostly for turret 
clocks, and others in which the motive power is variable in its 
force. All these varieties of escapement have peculiar charac- 
teristics, and each is advantageous for certain purposes ; it will 
thei^fore be useful to give a description of each one. 

Recoil escapements are most frequently used in ordinary 
household docks, such as eight-day English clocks. Robert 
Hook is credited with the invention of the recoil or anchor 
escapement in the latter half of the seventeenth century. Reid,. 
in his Treatise on Clock and Watchmakings published in 1826, 
thus points out the properties of the recoil escapement. When 
the teeth of the escape-wheel drop or fall on either of the pallets, 
these, from their form, cause all the wheels to have a retro- 
grade motion, opposing, at the same time, the pendulum in its 
ascent, the descent being equally promoted from the same 
cause. This recoil, or retrograde motion of the wheels, which 
is imposed on them'by the re-action of the pendulum, is some- 
times nearly a third, sometimes nearly a half or more, of the 
previous advancement of the movement. This is perhaps the 
greatest or the only defect that can properly be imputed to 
the recoil escapement. It is the cause of the greater wearing 
in the holes, pivots and pinions, than that which takes place 
in a clock having the dead-beat escapement. This defect 
may partly be removed by making the recoil small, or a little 
more than merely a dead-beat. 

After a clock with a recoil escapement has been brought to 
time, any additional motive force that is put to it will not 
greatly increase the arc of vibration, yet the clock will be 
found to go considerably faster. It is known that where the 
arc of vibration is increased even but very slightly, the clock 
ought to go slower. The force of the recoil pallets tends to 
accelerate and multiply the number of vibrations according to 
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the increase of the motive force impressed upon them, and 
hence the clock will gain on the time to which it was before 
regulated. Professor Ludlam, of Cambridge, who had four 
clocks in his house, three of them with dead-beat escape- 
ments and the other with recoil, said, "That none of 
them kept time, fair or foul, like the last; this kind of 
escapement'"gauges the pendulum, the dead-beat leaves it at 
Uberty/' 

The reader must recollect that this was written upwards of 
fifty years ago. In the last handbook on watches and clocks 
published, dated a few years ago, we read of the recoil 
escapement that, when well made, it gives very fair results, but 
the pallets are often very improperly formed, although none 
of the escapements are easier to set out correctly. There are 
still people who believe the recoil to be a better escape- 
ment than the dead-beat, mainly because a greater variation of 
the driving power is required to affect the extent of the vibra- 
tion of the pendulum with the former than the latter. But the 
matter is beyond argument; the recoil escapement can be 
cheaply made, and is a useful escapement, but unquestionably 
it is inferior to the dead-beat for time-keeping. 

The instructions for setting out a recoil escapement given in 
The Watch and Clockmaker's Handybook are as follows : — 
Draw a circle representing the escape-wheel, which we assume 
to have thirty teeth, of which number the anchor embraces 
eight. Mark off the position of the fourth tooth on each side 
of a vertical line drawn through the centre of the wheel ; draw 
radial lines, which will represent the backs of the teeth. The 
position of the teeth is easily ascertained by a protractor, 
thus : — the space between the teeth is equal to 360*^ divided 
by the number of teeth, that is ^-^ =12*^. There are seven 
spaces between eight teeth, so that the space to be marked off 
between the teeth is equal to 12^ x 7, that is 84°; half of 

D 
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this on each side of the vertical line will be 42^ from the 90^ 
line on the protractor. 

The centre of the motion for the pallets is at a point, on 
the vertical line, fourteen-tenths of the radius of the escape- 
wheel from the centre of it ; that is to say, measure the radius 
of the escape-wheel, add four-tenths of the distance, and mark 
a point on the vertical line which will show the centre of the 
pallets. From the centre of the pallets draw a circle through 
the points of the teeth marked on the circumference of the 
escape-wheel. The arc of this circle will be found to bisect 
the vertical line midway between the centre of the pallets 
and the centre of the escape-wheel. From this circle, struck 
from the centre of the pallets, draw tangents through the points 
of the teeth that are marked. These tangent lines show the 
positions for the faces upon the pallets, but these faces are 
always rounded somewhat in practice. The pallets are cut off 
at those points which allow half the impulse to each, that is, 
when one tooth drops off one pallet, the point of the other 
pallet is just midway between two teeth. 

The illustrations of the recoil escapement show this. The 
form of teeth shown in the escape-wheel is adopted, so that if 
the pendulum is swung excessively, the points of the pallets 
butfc against the thick roots of the teeth, and do no injury, as 
they would if the teeth were nearly straight, and the motion 
of the pendulum arrested by the face of the pallet butting on 
the tops. 

The diagrams, Figs. 8 and 9, show how to draw a recoil 
escapement. These illustrations are lettered to facilitate the 
description ; and if any reader has a clock provided with this 
form of escapement, which he suspects to be faulty, it will be 
very easy to draw a diagram showing accurately the proper 
onn, and then compare it with the actual dimensions and 
shapes of the various parts. 
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A piece of thin sheet metal is the best material to draw such 
a diagram upon ; sheet zinc is convenient. First drill a hole 
to represent the centre of the escape-wheel, and enlarge this 
to allow the axis of the escape-wheel to go through, and fit 
when the wheel lies in contact with the plate. Draw the 
various lines, by means of a scriber, so as to get the position 
of a pallet-centre, and then gauge the position of the actual 
pivot holes in the clock. Of course the hole must be drilled 
in the metal plate to correspond with the pivot hole in the 
clock. The hole is enlarged to fit the pallet axis, and the 
escape-wheel and pallets may be tried on the plate. Having 
due regard to any peculiarities of the especial escapement 
being examined, proceed to draw the various lines as indicated 
in the accompanying diagram, and any error in the form ot 
the pallets will be shown by comparison. 

It may possibly appear somewhat erratic to suggest that 
such a method may correct errors in escapements produced 
by professedly skilled clockmakers. If workmen really worked 
on correct principles, no doubt the suggestion would be 
erratic. In practice, however, many clocks are made by men 
who work alone, without any knowledge of theoretical prin- 
ciples, and who idolatrously worship the " rule-of-thumb.'* 
These workmen, by practice, attain considerable skill, and are 
able to produce good-looking work at a low price. They 
seldom have any opportunity of seeing the practical result of 
their labour, and hence have no knowledge of any defects that 
may exist. 

The diagram. Fig. 8, is lettered as follows : — A is the 
centre of the escape-wheel, B the centre of the pallets, C D 
is a horizontal line drawn through the points of the escape- 
wheel teeth ; £ A is a line drawn from the centre of the 
escape-wheel through the point of a tooth on the left, and 
F A, a corresponding line on the right ; G B is a line from 
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Fig. 8. 
French Recoil Anchor Eecapement. 
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tfae centxe of the pallets tfaroogh the point of the escape- 
wheel too* on the left, and H B a conesponding line oa 

tfaezight With B as centre, 
a drde is drawn through 
the points where the lines 
£ A and G B intersect 
each other, and also C D 
on the left, and the lines 
F A and H B intersect 
C D on the right From 
the point of intersection 
on the rig^t, divide the 
half-drde into six equal 
parts, and five-sixths of the 
semi-diameter of the circle wiD give the point L. The line 
from L to the point of the tooth gives the face of the pallet 
on the right, and the line C D gives the face of the pallet 
on the left. The length of this pallet is determined by the 
line drawn from the centre B, and distant from it precisely 
half of the space between the wheel-teeth. By these means 
the various dimensions are obtained. 

The shape of the pallets may be made to suit the fency, so 
long as the faces against which the escape-wheel teeth 
impinge are kept to the form indicated. In the drawing, 
the tooth on the right is shown just free of the pallet. The 
arrow indicates the direction that the wheel travels, the tooth 
on the left impinging on the pallet forces it upwards, the 
tooth sliding along its face till it reaches the end, and the 
pallet on the left will then be in the position to receive the 
tooth shown inside the circle. Practically the pendulum 
continues to swing some distance after the tooth has escaped, 
and the non-acting sides of the pallets must be so formed 
that they are quite clear of the backs of the teeth. These 



ENGLISH RECOIL ESCAPEMENTS. 37 

parts of the pallets are shown drawn from the centre B, and 
will therefore be correct 

The diagram, Fig. 9, is lettered in precisely the same 
manner, the proportions beii^ however, different The 
diagram of the escape-wheel is drawn, and the radial lines 
D C are drawn throngh the points of two teeth, as shown. 
The lines E and N are drawn and their intersection at B 
gives centre of the pallets. The faces of the pallets are 
determined in much '^ 

the same manner as 
previously described ; 
the point g being five- 
sevenths of a semi- 
diameter from the 
' point of the tooth. 
These illustrations are 
merely intended to 
show the extended 
application of the 
principles that have 
been explained. 

The accompanying °' ^' 

, . . , El^JiBh Recoil Anchor Escapoment. 

drawmg, F^. 9, will 

show the method of designing 3. pair of pallets to suit a 

particular escape-wheel. In the first place determine the 

distance apart of the centre of the wheel A, and the centre 

of the pallets B. If you are only replacing wom-qut pallets, 

the holes in the plate will guide you. If you' are making 

a new escapement entirely, the following methdJr is useibl : 

Draw radial lines from the centre of the escape-wheel A, 

through the points of the teeth embraced by the pallets. 

These lines are marked A C and A D in the drawing. 

At the point where the circumference of the wheel bisects 
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these lines, erect perpendiculais shown by £ B and F B ; 
where they bisect B is the centre of the pallets. From 
this centre draw a circle through the points of the teeth 
embraced by the pallets. This circle is shown dotted in the 
ilhistration. A continuation of the line £ B to H cuts this 
circle in half. Divide the half into seven equal parts marked 
'^ 3 4 5 6 7, and from the point 5 draw a line through the 
point of the tooth. (See diagram). This gives the impulse 
iace of the pallet a, A line drawn through the points of the 
two teeth of the escape-wheel, shown by K L, gives the face 
of the pallet b. The circle drawn inside of the one through 
the teeth is precisely midway between the points of the teeth. 
This marks the length of the pallet b. The amount of the 
face necessarily in contact with the escape-wheel between 
each escape is contained within the angle N B F, and amounts 
usually to about five degrees. A like amount is set ofif on the 
opposite side, M B £. This explanation will make the diagram 
clear. The American clock pallets shown at Fig. 10, are 
shaped by this method, though, perhaps at first sight, they 
hardly look so. 
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Fig. to.— PaUets of American Clock made of Bent Steel. 

Dead-beat escapements are an improvement on the recoil. 
Regulators and the better class of household clocks have 
dead-beat escapements. George Graham invented this form 
of escapement about the begmnmg of the eighteenth century, 
ihe term dead-beat is in contradistinction to recoil. The 
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aces of the pallets in a dead-beat escapement are concentric 
with the centre of oscillation, so that during the supplemeqtary 
swing of the pendulum the train remains perfectly stationary. 
The impulse is given to the pendulum through another face 
of the pallet which is inclined to the axis of oscillation, the 
same as a recoil escapement pallet. 

Dead-beat clocks, having a seconds hand, and watches also, 
remain perfectly dead during the greater portion of time. 
The seconds hand jumps from one division to the next, and 
remains. With recoil escapements, the seconds hand will be 
observed to jump from one division to the next, but instead 
of remaining dead it goes backwards till the pendulum, or 
balance, has completed its supplementary vibration, then the 
hand goes forward gradually till the tooth escapes, then it 
jumps, and then the retrograde motion is repeated. 

Reid says of the dead-beat escapement : '' On an additional 
motive force being put to it, we find that the arc of vibration 
is considerably increased, and ih consequence of this the 
clock goes very slow. There are two causes which produce 
this : the one is, the greater pressure by the escape-wheel 
teeth on the circular part of the pallets during the time of 
rest ; the other is, the increase of the arc of vibration. With 
regard to the recoil, it was observed that an additional force 
would make the clock go fast, and with a dead-beat the same 
cause produces the opposite effect" These facts were pointed 
out in the earlier part of this chapter. 

When the same cause produces precisely opposite effects on 
the two forms of escapement, the means of adjustment are 
obvious. It is necessary to modify the two forms, and this is 
now done successfully. Pallets should be so formed that they 
have but very little recoil, and then a variation in the motive 
force or in the arc of vibration of the pendulum will produce 
hardly any appreciable variation in the time-keeping. 
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Reid says that clockmakers in general have an idea that in 
an escapement the pallets ought to take in seven, nine, or 
eleven teeth, thinking that an even number could not answer. 
This is by no means essential. The distance from the centre 
of the pallets to the centre of the escape-wheel also is not 
determined by any rule. The nearer the centres the less will 
be the number of teeth that are required to be taken in by 
the pallets. When the arms of the pallets are long, the in- 
fluence of the motive power on the pendulum will be greater 
than when they are short The depth that the pallets engage 
in the wheel teeth will determine the angular motion of the 
pendulum necessary for the teeth to escape. 

The instructions for drawing a dead-beat escapement, I will 
quote from The Watch and Clockmaker's Handybook. 
" Draw a circle representing the escape-wheel, assuming it to 
have thirty teeth, and the pallets to embrace eight of them, set 
off on each side of a centre line the points as described with the 
recoil escapement. The position for the centre of the pallets 
will be the point where tangents drawn from the points of the 
teeth intersect. The width of each pallet is equal to half the 
distance between one tooth and the next, less the amount of 
the drop, this need be very little. The escaping arc is 2**, 
being 1° 30' for impulse, and 30' for repose. The width of 
the pallets may be got by drawing radial lines barely 3° on 
each side of the points of the teeth, then from the intersection 
of those radial lines with the circumference of the wheel, draw 
arcs from the centre of the pallets, and these arcs will be the 
faces of the pallets. From the centre of the pallets draw lines 
through the points where the faces of the pallets intersect the 
circumference. (These lines will be the same as those drawn 
to find the centre of the pallets.) Mark off i» 30', above this 
line on the right, and the same amount below it on the left, 
where those lines intersect the faces of the pallets these ter- 
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minate. A line from the intersection of the right to the outer 
face of the pallet, where it intersects the circumference, will 
give the impulse plane of that pallet The other is got by 
the same method, remembering to make the plane i** 30' long. 
The escape-wheel should be very light, made of hard brass 
well hammered ; it is usually about one inch and a half in 
•diameter. The pallets are frequently jewelled. A heavy 
pendulum is necessary to unlock the escapement from the 
pressure of the wheel teeth on the locking faces of the pallets. 
This is more frequently the case when heavy weights are used, 
and these are necessary when the trains are not perfectly 
accurate." 

Detached escapements are seldom used for household 
clocks. The gravity escapement, invented by Mr. Denison, 
afterwards Sir Edmund Beckett, now Lord Grimthorpe, 
and used for the great clock in the Houses of Parliament, 
Westminster, is perhaps the most useful form of detached 
escapement. On each side of the pendulum hangs one of the 
pallets, which are lifted by the pendulum during its swing, 
and fall again with it. But after each pallet has fallen as far 
as Its own beat-pin allows it to go, and before tli^ pendulum 
returns to take it up again, it is lifted a short distance by the 
action of the train, and, therefore, the pendulum has not so 
far to lift it as it subsequently falls, and it is the difference 
between these two amounts of work that goes to keep the 
pendulum swingmg. It is the weight of the pallets acting 
upon the pendulum through this short distance;lhat keeps up 
the motion ; hence its name — gravity escapement. The ^eat 
advantage of this escapement over all othgjj^is the fact that 
the pendulum receives its impulse at a tii]^ w]^en the clock 
drain is perfectly at rest. 

The drawing herewith (taken by permission from Sir £. 
Beckett's "Rudimentary Treatise on Clocks, Watches and 
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Bells ") shows the escape-wheel and pallets of a four-legged 
gravity escapement; aU details of the various bearings are 
left out, as being only likely to confuse. The peculiarity 
of a gravity escapement is that the impulse is applied to 
the pendulum by a piece which is entirely independent 
of the train, and acts solely from its own weight or gravity ; 
thus all imperfections of the train causing a variation in 
the power which reaches the escape-wheel have no effect 
whatever on the vibrations of the pendulum. The escape- 
wheel in the drawing has four long arms serving as teeth, the 
front edge of these being in a straight line from the centre 
(see Fig. ii); at the centre of the wheel eight pins are fixed* 
projecting but a short distance, about an eighth of an inch is 
enough, four alternate ones on each side. These pins are 
made of steel, and must be well fitted to the wheel, so that 
they will not become loose in use. On the arbor of the 
escapement a laige light fan must be fitted to revolve pretty 
freely ; this is to reduce the force of impact of the wheel teeth 
on the stop pieces ; the fly is shown and named in sketch. 
The pallets C T S are made from sheet steel cut out to the 
shape shown ; or they may be of any shape whatever, so long 
as there are plans for fixing the stops S S in the position 
shown, and the arms projecting towards the centre of the 
wheel are available. It will be seen that the left-hand pallet 
is in front of the wheel, and the other, the right-hand one, is 
behind the wheel. 

The axles at the pallets are at C, where two short arbors 
are fixed as shown. At K K* are shown two pins forming 
banking pins against which the pallets rest. Without these 
pins their natural tendency would be to hang with the ends 
T T^ overlapping, owing to the weight of the arms at S S, 
The pins K K, however, catch the pallets when they hang 
with the pins projecting from T T, just touching the pendulum 
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rod when this is hanging at rest, which is the position in 
which the escapement is now drawn. It will be seen that the 
tooth of the escape-wheel is resting on the stop of the right 
pallet, and the left pallet hangs with the point of the aim 
towards the centre wheel just dear of the pin in the centre. 
This pallet is now quite detached from eveiything, and may 
be lifted out without producing any effect, the pin K^ always 
preventing the pin in T bearing with any appreciable weight 
on the pendulum rod. 

The motion of the escapement is thus imparted. By 
moving the pendulum towards the right the right-hand pallet is 
lifted, and the escape-wheel tooth resting on S^ is liberated, 
allowing the wheel to revolve partially. The pin in the centre 
now catches the arm in the left pallet, and lifts it till the 
wheel is stopped by a tooth catching the stop on the left 
pallet ; the weight of the right pallet pressing the pendulum 
meanwhile drives it towards equilibrium and gives it sufficient 
impulse to reach the left pallet, and lift it enough to allow the 
tooth to escape, and the wheel in revolving, before it is 
stopped by the stop S, lifts the right pallet by means of the 
pin in the centre acting on the arm. Meanwhile the entire 
weight of the left pallet is forcing the pendulum towards the 
right till caught by the stop-pin K, the pendulum swinging by 
its own momentum far enough to lift the right pallet, and so 
the motion is kept up till the power of the train is insufficient 
to supply force enough to the escape-wheel to raise the pallets 
alternately. 

The force which drives the pendulum is simply the weight 
of the pallet falling through the arc from the point where the 
pin in the escape-wheel lifts it till it comes to rest against the 
pin K. The escape-wheel can be cut out of sheet steel, and 
must have the acting part of the teeth hardened. The top 
pieces S S^ must also be of steel and hardened. This form 
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of escapement produces the most accurate results with the 
least trouble in making, and as the weight of thin steel pallets 
is enough to drive a pendulum of 30 or 40 lbs., it will be 
readily seen that there need be but very little trouble taken in 
the exact adjustment of the two pallets for weight, &c. A 
double three-legged gravity is best for turret clocks, where the 
power as communicated to the escapement varies often to a 
himdred per cent 

Regulators and expensive clocks, having pendulums beat- 
ing seconds, are sometimes made with a double three-legged 
gravity escapement. The escape-wheel having but six teeth 
renders the employment of very high numbered wheels, 
or else an extra wheel and pinion, necessary, in the going 
train. Considering the extreme accuracy that can be got from 
a Graham dead-beat, the extra cost of a gravity escapement is 
hardly ever incurred. With a tiuret clock of large dimensions 
the extra wheel in the train is an advantage, as it assists to 
equalise the power transmitted to the escapement. 

There are many other forms of escapement, but most of 
them are seen but rarely ; it is therefore unnecessary to allude 
to them. A form of escapement frequently seen in French 
time-pieces that have the escape-wheel exposed in front of the 
dial is the " Brocot," named from the inventor. The visible 
escapement is generally provided with semicircular ruby 
pallets. Those pallets are fixed into a brass anchor. The 
impulse is given by the action of the teeth of the wheel on 
the rounding face of the pallets. Great care is necessary in 
oiling these escapements, because it generally happens that 
oil applied to the pallets runs towards the anchor and there 
adheres, so that it is practically useless. With good jewels the 
want of oil is not productive of serious inconvenience, but 
steel pallets, sometimes found in the " Brocot " escapement^ 
soon suffer. 
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The pin-wheel escapement, invented by Lepaute about the 
middle of the last century, is used for regulators and some 
turret clocks. The escape-wheel is peculiar from having the 
teeth projecting parallel to the axis. The pins are made of 
brass, and in some clocks they are round, but in that case 
their diameter is very small. Half-round pins acting on their 
curved faces are much stronger, and recently an improvement 
has been effected by cutting a piece from the curved part of 
the semicircular pins. The pallets for this escapement are 
made of steel, and are very near together, the pins acting 
successively, so that the pallets embrace but one tooth. The 
pin-wheel escapement has this advantage over the Graham, 
that it need not be made so accurately, and that it will act 
when the pivot holes of both wheel and pallet axes are worn, 
better than Graham's under similar conditions. 

Some forms of " remontoir " were formerly used for turret 
clocks, and others where the driving power is subject to con- 
siderable variation. The '* remontoir" consists of a con- 
trivance, a spring or a weight, which acts direct on the 
escapement, the contrivance being wound up by means of the 
ordinary train at short intervals. Any irregularities in the 
wheel work would thus have no influence on the escapement, 
and any power might be added or withdrawn without in the 
least affecting the time-keeping, providing always that there 
was sufficient power to act on the '' remontoir." 




CHAPTER IV. 

DE WYCK'S, GERMAN AND HOUSE CLOCKS. 

I HE illustrations given in this chapter show the con- 
struction of ordinary English clocks. Fig. 12 shows 
one of the first clocks of which we have any authentic 
description. It was made for Charles V. of France, in 1370. 
The vertical verge, shown in Fig. 12, was afterwards placed 
horizontally so that it might carry a weighted bob, or pen- 
dulum. To effect this alteration the scape-wheel had to be 
placed with it axis vertical, and it was driven by a crown- 
wheel in the place of the wheel H. The illustration on page 
63 shows the movement of an ordinary long-case hall-clock. 
These are frequently to be found in country houses, and are 
almost invariably heirlooms, in the conventional sense. 

The clock made by Henry de Wyck, and briefly mentioned 
in a previous chapter, is shown by the illustration, Fig. 12. 
This is handed down to us as one of the most ancient balance 
clocks, and a description of its going parts will be interesting 
for comparison with that shown by Fig. 14, which is a superior 
kind of house clock and will be described later on. 

Referring to Fig. 12, and describing it minutely* we shall 
get a knowledge of the various parts, their names and func- 
tions. Reid's "Treatise on Clock and Watch-making," 
published upwards of half a century ago, contains the illustra- 
tion here copied, and also the description. 

It has a weight suspended by a cord, which is wrapped 
round a cylinder or barrel keyed spring-tight on an axis or 
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arbor a a, whose smaller parts b i, called the pivots, fit into 

holes made in the pUtcs C C and D D, in which they tum. 

These plates in the andent clo<^ were made of iron, and put 
together by the 
kneed pieces E E, 
which are formed 
fixnn the ends of 
the plate CCA 
screwed part at 
the extremity of 
the knees con- 
nects this plate 
by nnts to the 
plate D D. This 
assemblage of the 
plates and kneed 
parts is called 
" the frame," 

In modern 
clocks the plates 
are invariably 
made of brass, 
and they are held 
together by means 
of pillars, also 
made of brass. 
The pillars are 

^'**- "■ riveted into one 

Movement of Da Wyck-s Clock. ^^^^^ ^^ ^^^^ 

the other end shaped to form a shoulder, with a pivot-like pro- 
jection. A pin, put diametrically through this projecting part, 
secures the second plate. A glance at Fig. 14 will show this. 
In Fig. 12 the action of the weight necessarily tends to turn 
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the cylinder B, so that if it was not restrained, its descent 
would be by an accelerated motion, like that of any other 
body which falls freely. But the cylinder has at one end a 
toothed ratchet-wheel F, the teeth of which strike or butt on 
the end of the click c. The dick is pressed by a spring d^ 
which forces it to enter the ratchet-wheel. This mechanism, 
which is called the click and ratchet work, is the means by 
which the weight, when wound up, is prevented from running 
back. The action of the weight is in this way transmitted to 
the toothed-wheel G, which is thus forced to turn. The teeth 
of this wheel gear with the small wheel, which, technically 
speaking, is called the lantern-pinion ^, and thus the axis/ is 
made to turn. This gearing, which, by the communication of 
motion from one wheel to another, or from a wheel to a 
pinion, causes it to rotate, is technically called the pitchings 
or depths. 

The wheel H is fixed on the arbor of the lantern-pinion e ; 
thus the motion communicated by the weight to the wheel G 
is transmitted to the pinion ^, and consequently to the wheel 
H, causing it to turn on its axis / The last-named wheel 
pitches into the lantem-pinion gy the axis of which carries the 
crown-wheel I; this is called the escapement-wheel, or, in 
trade language, the 'scape-wheel. We have traced how the 
motion of the descending weight is transmitted through a 
variety of pitchings to the levers or pallets h and /, which 
project from the vertical axis, thus moving on its pivots at 
the ends. It is on this last axis that the balance or regulator 
L is fixed. The balance is suspended by the cord M, and can 
move round its pivot in arcs or circles, going and returning 
alternately, making vibrations. The angle-piece, screwed to 
the frame at E, and marked /, forms a bearing for the top 
pivot of the verge. 

The altemate motion or vibration of the balance is pro- 

£ 
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duced by the action of the teeth in the 'scape-wheel on the 
pallets of the balance axis or verge. These pallets project 
from the aids at nearly right angles : thus when a tooth has 
pushed the paUet h suffidentiy izx to escape past it, the other 
pallet i is presented to a tooth in the wheel nearly diametric- 
ally opposite. The pressure of the wheel I now acts on the 
verge in the opposite direction, and causes the balance to 
swing in the reverse way till that tooth escapes ; then the 
opposite tooth comes into action, and so the motion is main- 
tained. These vibrations of the balance moderate and 
regulate the velocity of the wheel I, and consequently exercise 
a similar effect on the other wheels that compose the train. 
Any assemblage of wheels and pinions that convey motion are 
designated a train. 

The balance L is formed of two thin arms projecting from 
the verge; on these arms several concentric notches are 
made ; a small weight m is appended to each arm. By placing 
the weights m nearer to or £uther from the axis, the vibra- 
tions will be shortened or lengthened, and the clock made to 
go faster or slower. The action of the 'scape-wheel I on the 
pallets h i is called 'scaping. 

The wheel G makes a revolution in one hour. The front 
pivot b of this wheel is prolonged beyond the plate C ; it 
carries a pinion u^ which pitches in, or leads, the wheel N, and 
causes it to make a turn in twelve hours. The axis of this 
wheel carries the index, or hand, O, which points out the 
hours on the dial. 

It must be explained what determines the wheel G to make 
one revolution precisely in one hour ; for this purpose, it must 
be known that the vibrations of the regulator or balance are 
slower as it is made heavier, or the diameter is increased. 
Suppose that the balance L makes vibrations exacdy equal to 
^ne second of time, this may be regulated in the manner 
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already mentioned, by moving the weights in. This being 
understood, it may be shown how, by properly proportioning 
the numbers of teeth in the wheels and pinions in the train, 
the wheel G may be made to make one revolution in exactly 
one hour. With 30 teeth in the 'scape-wheel I, the balance 
will make 60 vibrations for each turn of the wheel ; the teeth 
acting once on the pallet h and once on /. According to the 

' former calculation, the 'scape-wheel will make one turn in each 

- minute, and the wheel G will have to make one turn to evoy 

^ sixty turns of the 'scape-wheel. 

'^ To determine the number of teeth in the wheels G and H, 

^ and in their pinions, it must be understood that a wheel and 
pinion geared together turn in inverse ratio to the numbers of 
their teeth. Supposing the wheel G has sixty-four teeth, and the 
pinion e eight teeth, this pinion will turn eight times to every turn 
of the wheel. This is self-evident, for the wheel and the pinion 
move simultaneously tooth for tooth ; every turn of the pinion 
allows the wheel to turn a distance equal to the satne number 
of teeth — that is, eight. Every turn of the wheel allows the 

^ I pinion to turn tlirough sixty-four teeth, or to make eight com- 
plete turns. 

^ I The wheel H having sixty teeth, and the pinion g eight 

^ ■ teeth, the proportion is as 7^ is to i. Thus the pinion makes 
seven-and-a-half turns to each one of the wheel. The 
wheel H carries the pinion e^ making eight turns to one of 
the wheel G ; then the pinion g makes eight times seven-and- 
a-half turns, or sixty turns to each one turn of the wheel G. 
Having supposed that the wheel I, turning with the pinion g^ 

^ I makes one revolution in a minute, it is obvious that the wheel 

^ ' G makes a turn in one hour. 



dto 
oner 



By the same reasoning, we see that the pinion u carried by 
the wheel G makes twelve turns during the time that the wheel 
N makes one. This wheel must have twelve times more teeth 



\ 
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than the pinion. Ninety-six teeth in the wheel N, and eight 
teeth in the pinion », will answer the purpose. Twelve pins 
project from the side of the wheel N ; these pins are for the 
purpose of discharging the striking-gear. 

When the dock has been in action sufficiently long, the 
cord by which the weight is suspended wholly runs off the 
cylinder. Then the dock requires to be " wound up." A key^ 
having a square hole in its cannon to fit the square arbor P, is 
used, and by this key the weight is wound up. The wheel R 
and the ratchet-wheel F, together with the barrel, turn in- 
dependently of the wheel G. The ratchet and click motion 
have already been explained. On ceasing to wind, the pres- 
sure of the weight against the didc forces the wheel G to turn 
with the cylinder, and so transmits the power through the train 
to the 'scape-wheel. The small pinion n^ on the arbor P and 
gearing with R, is not used in modem clocks, as may be seen 
on reference to Fig. 14. 

Reid says that either Julien le Roy or Berthoud must have 
made a mistake in giving thirty teeth to the escape-wheel of 
De Wyck's clock. It is well known that the crown-whed, or 
verge 'scapement, necessitates the use of a 'scape-wheel having 
an odd number of teeth. With the verge passing diametrically 
across the 'scape-wheel, an even number of teeth would not 
act on the pallets. Had the number been twenty-nine, all 
would have worked well, only the weights when on the balance 
would require to be adjusted so that they allowed the vibra- 
tions to equal fifty-eight per minute instead of sixty, the 
number required for a wheel of thirty teeth. 

The clock made by Henry de Wyck, or de Vick, as he is 
sometimes called, has been considerably improved; but, as 
Sir Edmund Beckett says, it was very like our common clocks 
of the present time, except that it had only an hour hand, and 
a vibrating balance (but no balance-spring) instead of a pen- 
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dulum. It seems strange that the apparently simpler contri- 
vance of a pendulum should not have come till four centuries 
after clocks were first invented; yet this is the general 
tradition. 

The illustration. Fig. 13, shows the interior of a clock of 
the cheapest description ; it is called a Dutch clock, though 
more popularly known as the common kitchen clock. These 
time-keepers are made in the Schwarzwald (Germany), where 
labour is cheap, and the cost of production has been diminished 
to such an extent that some clocks made there are sold in 
London at the ridiculously low price of fifteenpence retail, 
and their prime cost of manufacture must amount to but a few 
pence. 

The American productions have, in recent years, to a great 
extent superseded the so-called Dutch, but statistics show 
that twenty years ago there were in the Black Forest nearly 
1,500 manufacturers, who employed 13,500 workpeople, and 
produced nearly two millions of clocks yearly. Various 
kinds of clocks are included in this aggregate. One of the 
cheapest is shown in the accompanying illustration, but 
^'cuckoo" clocks and regulators are also made in the 
Schwarzwald. 

One of the most noticeable peculiarities in these clocks is 
that they have lantern pinions. It is only for work of the 
highest dass and most costly description that lantern pinions 
have hitherto been used in English clocks. That they are 
far superior in many ways, as compared with ordinary leaved 
pinions, has been practically demonstrated. Why makers of 
English clocks wHl not adopt lantern pinions is a question 
that appears very difficult to answer. It is not out of place 
here to discuss the merits of the two forms of pinion ; and the 
observant dock-jobber will not fail to notice how much better 
the gearing is with lantern pinions ; and also it may be 
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mentioned, that the wheel teeth need not be cut so accmateljr 
as when nsed to drive oidinazy leaved pinions. 

There are two kinds of solid pinions — one " drawn," and 
generally used, the other ''cut/' and not so frequently met 
with. All English docks, with the exception of very fine 
regulators and turret clocks, have pinions made of pinion wire 
This is sold at tool-shops in sticks of a foot or so in length, 
and is made by drawing steel through drawplates having holes 
corresponding with the sections of the pinions. Various sizes 
and numbers of leaves are kept in stock, and no difficulty need 
be found in getting whatever is wanted for ordinary clockwork. 

A drawn pinion is prepared thus : first cut off a piece 
of pinion wire to the proper length ; mark the place for the 
pinion, and strip off the pinion leaves from that portion which 
will not be required. File a notch both sides of the piece in- 
tended for the pinion, and then either break off the super- 
fluous leafed part by screwing it tight in the vice, or file it 
down to the body, taking care not to bend this. It must now 
be pointed at both ends to run true in the turns, throw, or 
lathe, and turned smooth and parallel. The throw is a kind 
of small lathe, with dead centres, but instead of being worked 
by foot has a small fly-wheel turned by hand. It was formerly 
considered imperative that pinions should always be '' turned 
in " between dead centres, it being thought almost impossible 
to keep them true between the live centres of an ordinary 
lathe, but now the running mandrel lathe is used for the very 
finest turning in watch work. 

If the pinion is a cut one, it will be already centred and 
turned ; the leaves will be cut to the proper shape, and this 
must be very carefully done with a circular cutter of a shape 
precisely suited to the particular wheel The next step 
is to turn the seat for the wheel, if this is to be riveted direct 
on to the pinion, or else to make the brass collet, and solder 
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it on in its position. The collet is best roughed out on an 
arbor (Fig. 49), but finished after being soldered on the pmion. 
Great care must be taken in either case to turn it absolutely 
true, and fit the wheel on very tightly ; a wheel well fitted is 
Iialf riveted, but a wheel badly fitted is never satisfactory. The 
pinion must now be polished, using first oilstone-dust and oil 
upon a piece of wood cut to shape, and then crocus and oil. 
The pinion arbor should now be polished, and the hollows 
cut in the pinions, if thought desirable. Lastly, the pivots 
are turned, and the wheel riveted on its place. 

The other form of pinion to which we have referred is the 
lantern pinion, used throughout American clocks, and, as 
a proof of the cheapness of lantern pinions, they are also in- 
variably used in the wooden ''Dutch clocks," which are 
manu&urtured on the most economical principles. It appears 
to be a very old form of pinion, and in clockwork where 
the pinions are always driven, except in the motion work, 
it works with much less friction. Lantern pinions will run 
with wheels having less accurately cut teeth than are necessary 
for the leaved pinions. 

Why English dockmakers do not use lantern pinions 
instead of the solid pinion wire is a mystery. True, the 
machinery to make lantern pinions would cost a few pounds, 
but if they were manuiiactured largely, and sold cheaply, there 
would be a large demand for them, if the working dockmakers 
would only see their superiority. If it is desired to make a 
set of lanterns to suit a particular movement, this can easily 
be done on the ordinary lathe, fitted with driving plate and 
drilling spindle. The diameters of the pinions will be propor- 
tionate to the diameters of the wheels with which they gear, 
in the same ratio as the trundles are to the teeth ; but the 
form of the wheel teeth is usually somewhat different to the 
ordinary, though these suit almost as well. 
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In the American dock factories they have a special machine 
for making lantern pinions, as they have for every other part, 
and this, tended by one man, turns out some fifteen hundred 
pinions a day, which, for accuracy and price are scarcely to be 
surpassed. The six or eight equidistant holes for the trundles 
are bored in the brass collet on a machine something like a 
lathe, the back centre being fitted as a drilling spindle, and 
the headstock being fitted with dividing gear. On the front 
is a self-centring hollow chuck to grip the brass collet. 
This headstock can be set back from the line of centres by a 
micrometer screw, and thus the radius of the pinion is 
adjusted. 

For drilling, a flat-ended drill is used, revolving at a high 
speed in the back centre part This has a shoulder to prevent 
its going in too far. The collets are not bored through. The 
wire trundles bottom on the one side, and are held in the 
other by having the holes slightly burred over. The holes 
are thus bored one at a time, the drill being brought up by a 
lever, till the whole circle is finished. The round steel wire 
for the trundles is cut into lengths in large quantities, and is 
put into the holes by hand ; the outer end of the open hole is 
then burred over with a punch. This rough outline, shows 
how large quantities are made. A few lantern pinions wanted 
for a fine clock may have their collets drilled on a six-inch 
lathe with the drilling spindle as previously mentioned. 

Let us now glance at the illustration, Fig. 13. It shows the 
common so-called Dutch clock that may be found hanging in 
many kitchens, and which is a most trustworthy time-keeper. 
Each side of the movement of clocks of this description is 
provided with a door, and when one door is unhooked from 
its hinges, the movement is disclosed, as shown in the illustra- 
tion. By means of the lettering the various parts may be 
described. A A show the top and bottom of the whole move- 
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ment, and into these the uprights B B, which form the bearings 
iot the wheel axes, are mortised. One of the pieces B B, usually 
the front one, is easily removed, to take out the wheel-work, by 
being pressed outwards, C is a piece to which the ends of A A 
are fixed; D is the dial; and E the back, by which the clock 
b hong on a nail. This nail enters a hole in the upper part, 
not shown, the 
i^ FF serving 

to keep the F 

•clock away 
irom the wall 
safficiently to 
ieave a space 
for the pendu- 
lum, G, to 
swing clear. 

The wheel- 
work is shown 
towards the 

left. H is the F 

axis of the great 
wheel, . which 
turns once 

<very hour. 

. ' Fig. 13. 

This axis also Movement of German Clock. 

■carries the 

pulley on which the weight-cord, R, is wound ; also the minute- 
wheel, O, and the hour-wheel, S. 

The explanations given in the previous part of this chapter 
will enable the beginner to understand the working of these 
-wheels O and S, which, together with F, form the motion work. 
The great wheel on H usually has 56 teeth, and it gears into 
^e pinion, having 7 trundles, I. On the same axis, or arbor. 
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is a wheel which drives the pinion J, and this carries the 
escape-wheel. The escape-wheel, of course, is entirely differ-^ 
ent from the others, its teeth being formed to drive the pallets 
on K. The axis of the pallets has a wire fixed in it, which 
protrudes at the back of the dock, and forms the cratch L» 
with a horizontal hook at the lower end, which embraces the 
pendulum rod, G. 

The motion woric consists of the minute-wheel, O, which is 
fixed spring-tight on the arbor H. At its outer end it carries 
the mioute-hand, N. The wheel S rides loose on the socket ot 
O, and carries the hour-hand, M. The small wheel P turns on 
a stud, and is kept on its place by a small bent wire^ as shown. 
This wheel is driven by O, and, in its turn, drives S at such a 
speed that every twelve revolutions of O produce one revolu- 
tion of S. 

In tracing the power to the r^ulator, we commence with 
the cord R, on which the weight is hung. This cord is fi'e- 
quently replaced by a chain, which is more durable, but the 
efifect is the same. A click and ratchet-wheel allow the cord 
to be wound over in one direction, but when the weight pulls 
in the other direction the power turns the great wheel, which 
drives the next, and that one the nex^ till the teeth of the 
escape-wheel act on the pallets. The power that reaches this 
point is not sufficient to move the pendulum, but when once 
this has been set in motion, the clock movement, if in proper 
order, will keep the pendulum swinging till the weight has 
exhausted its power. The pendulum swings fireely firom the 
point of suspension, and a very slight impulse given at each 
vibration is all that is required to keep up the oscillation. 

In order to use the slight impulse to the best advantage^ it 
must act on both sides of the pendulum equally. The '^ drop*^ 
on the pallets — ^that is, the amount that the escape-wheel re- 
volves from the time when a tooth is liberated fi:om one pallet 
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till another tooth falls on the other pallet — is arranged to be 
equal in manufacturing. It is seldom that a jobber will have 
to interfere mth this " drop." If the pendulum when hanging 
at rest does not leave the pallets precisely midway between 
escaping, the clock will be out of beat ; that is to say, that in 
order to allow the wheel-teeth to " escape " from the pallets, 
the pendulum must swing further towards one side than is 
necessary on the other. If the amount of error is slight the 
clock will frequently go all right; but in order to promote 
accuracy of time-keeping, every dock should be carefrdly ad- 
justed to be '* in beat." 

The clock shown at Fig. 13 may be best set in beat thus 
wise. Hang it on the nail approximately upright, put the 
weight on the cord, and hang the pendulum on the eye shown 
near the top F ; the rod of the pendulum must of course be 
inside the hook on the lower end of the crutch L. If the 
pendulum is now swung sufficiently fax, the pallets K will be 
moved enough to allow the teeth of J to escape. If the clock 
is not hanging with the crutch vertical^ the pendulum will of 
necessity continue to swing, on one side^ after the tooth has 
escaped — ^this is an error. By drawing the pendulum aside 
veiy gradually till a tooth is heard to escape, and then allow- 
ing the pendulum to swing free, it is easy to ascertain whether 
the arc through which it swings is sufficient to allow the pallets 
to be lifted on both sides the requisite amount. 

A practised ear will detect by the *' tick '' whether a clock is 
properly in beat, and by shifting the movement slightly the 
crutch is got to hang vertically from the pallets. It may 
happen that when the dock is in beat the dial is not quite 
upright ; in that case, the crutch has to be bent, or more pro- 
perly straightened, so as to allow tbe necessary adjustment to 
be made. Clocks that are out of beat, if they go at all, do so 
at a great disadvantage, and probably more than half those 
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household clocks that are now useless as time-keepers would 
be set right by anyone putting them in beat. The regular, 
Sjmchronous "tick, tick " is necessary harmony from a good 
time-keeper ; when the " ticks " are alternately long and short, 
the clock is out of beat, and should be at once adjusted. 

A few instructions on cleaning the common kitchen dock 
will now be given. Taking Fig. 13 from its nail, first unhook 
the pendulum and the weights. Open the doors on each side 
of the movement and unhook them from their hinges. This 
will leave the interior movement open to inspection ; it will be 
probably found to contain dust and flue. Often a vigorous 
blast from the kitchen bellows suffices to remove the obstruc- 
tions, but such a process is not to be recommended. Proper 
lubrication is essential to all machinery. 

The hands are to be removed first A small screwed collet 
will probably be found on the centre arbor; unscrew this and 
the hands may then be lifted off, one at a time. The dial D 
is next removed; it is generally held by some pins which 
cannot be easily indicated, and which must be discovered by 
searching for them. The motion wheels, S, O and P are then 
taken off. The front upright, B, has next to be taken out It 
is usually fitted into a couple of mortise holes in the lower A, 
and the top slides inwards towards K till upright, the piece 
being secured by a vertical pin through the top frame. A, pass- 
ing into the upright B. On removing this upright the whole 
train of wheels will fall out ; the pallets K are also taken out, 
and the clock is in pieces. 

A brush and a soft doth will serve to clean all the pieces ; 
the pinions must be carefiilly attended to so as to remove all 
flue and dust from the interior. The principal point to notice 
is the back hole of the pallet-arbor, which will be generally 
found much too large. It is an easy matter to put a new one. 
The various holes in which the pivots work are cleaned by 
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means of a piece of stick. It is cut pointed, thrust into the 
hole and then twirled round; the holes are thus cleaned^ 
several applications of the stick, which is each time re- 
sharpened, being requisite. The whole movement being 
cleaned, it is put together again ; a small drop of fine oil is 
applied to each bearing, and the clock is ready to be hung on 
its nail, with every probability of going and keeping time for 
two or three years. 

The going part of a common regulator, or a house-clock 
of superior character, is shown by Fig. 14. Sir Edmund 
Beckett, in his " Clocks, Watches and Bells," gives an illus- 
tration from which the block herewith published is borrowed. 
The movement is that commonly found in the long cased hall- 
clocks — ^now only found as remnants of a past age, yet still 
very plentiful. These clocks appear to have an almost end- 
less period of existence. They are made on far better prin- 
ciples than can be carried into eflfect in the confined space of 
mantel-clocks. Long, heavy pendulums give much greater 
regularity in action, and they are not so easily affected by 
irregularity in the motive-power. 

Weights, again, are preferable to springs for the purpose of 
accuracy in time-keeping, inasmuch as the weight acts with a 
uniform pull, whereas a spring does not. Also, in transmitting 
the power of the spring to the wheel work, a more or less 
complex arrangement is necessary, which frequently absorbs 
much of the power that should be transmitted to the escape- 
ment. The mechanism is larger, and consequently less 
affected by particles of dust, &c., than in the modem 
smaller time-pieces. Keeping these peculiarities in view, 
the longevity of the old-fashioned hall-clock may be better 
understood. 

Referring to Fig. 14, A « is one of the pallets on the arbor 
tf, and F/is the cmtch and fork, which usually embraces the 
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pendolum rod, but sometimes goes through it, as shown, 
especially when it is a wooden rod. The weight is hung not 
by a single line, but by a double one going round a pulley 
attached to the weight. This device prevents the line from 
untwisting, and a thinner one may be used; the fall of the 
weight is also only half as much as it would be with a single 
line. A larger barrel or a heavier weight frequently com- 
X>ensate for this. The barrel is fixed to its arbor ; the back 
end has an ordinary pivot, but the front is square, and pro- 
longed to the dial at K. This is the wind-up square. G is 
the great wheel which rides loose on the arbor between the 
barrel and a collet shown just above G. The great wheel is 
connected with the barrel by a click and ratchet-wheel, the 
same as in De Wyck's clock, shown on page 48. 

The great wheel, G, drives the centre pinion, Cy which always 
turns completely once in one hour; its arbor goes through 
the dial and carries the minute hand. The dial wheels will 
be alluded to later on. The centre-wheel, C, drives the second 
pinion, d^ which carries a wheel D; which drives the 'scape- 
ment pinion, and at the same time the wheel itself, E. Generally, 
in moderately good clocks, the pinions have all 8 teeth, or 
leaves ; the wheels in that case have 96, 64, and 60 teeth in 
the centre, the second, and the 'scape respectively. This 
allows the 'scape-wheel to turn once a minute; and its arbor 
may carry a hand showing seconds. 

In the diagram on page 63, the top pillar, Z, is shown pro- 
longed to take a socket fixed on the dial-plate, and secured 
to the pillar by a transverse pin ; the lower pillar, X, is simi- 
larly prolonged. The usual method is to have four short 
pillars riveted to the dial-plate, and made to pass through the 
front plate of the movement, where they are secured by trans- 
verse pins. The pillars used for connecting the frame are 
then cut off, just beyond the front plate. 



LONG CASE CLOCK MOVEMENT. 



Fis. 14.— Movement of an Ordinary Long Case Clock. 



64 THE CLOCK JOBBER'S HANDYBOOK. 

On the left side the pendulum is shoim marked P ; it is- 
suspended from the traverse piece O Q by &e spring S. This 
is called the suspension spring, and b simply a piece of main- 
spring. On the right the minute, hour, and seconds hands 
are shown in the order enumerated. 

For the pillars of such a movement as this castings of 
various patterns and sizes are easily obtained. These are 
turned up in the lathe in the ordinary way, and made true 
and of equal length between the shoulders. To rivet these 
into the bottom plate, place all the pillars in their respective 
holes, and put on the top plate and secure the whole firmly 
together. Then rest the free ends, in which the pin-hole 
will be, one by one upon a hard wood block, and well rivet 
each pillar firmly in position. By this method the two plates 
forming the fi'ame are put together perfectly square, and the 
plates are everywhere equidistant The pin-holes are then 
drilled in the free ends. 

The plates should be made of well-hammered brass of good 
quality, filed and finished quite smooth, straight and flat. 
They may be purchased ready prepared from the clock 
founder's. It is a difficult and tedious job to make them 
true to anyone not accustomed to such work. After filing 
up the clock plates, get a piece of fine pumice-stone, with 
which polish out the filemarks, using the stone in a round- 
about direction. After which, take a piece of water of A3nr 
stone, and rubbing from comer to comer of plate, take out all 
the pumice-stone marks, and finish up with fine pounded 
rottenstone and oil on a woollen buff often made of a lot of 
old stockings firmly tied together, with which polish right up 
and down the plate until a sufficient gloss is got. In the 
whole operation, cleanliness is necessary, observing that no 
particles of filings are allowed to come on the plate or on the 
polishing buff; and care must be taken not to run over the 
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edges, so as to round them. The plates are finally finished, 
either with rottenstone, or by rubbing them with a flat piece 
of fine-grained charcoal well moistened with vinegar. When 
smooth and true they should be pinned together with two 
small pins near two opposite edges of the plates, and the 
positions of the vaxious wheels set out in plan, also the holes 
for the pillars. The holes 
are then drilled through 
both plates while pinned 
t<^ether, taking care to 
keep the drill stra^ht. 

In order to ensure 
these holes being drilled 
throogh the plates quite 
upright, a special tool, 
as shown at F^. 15, is 
often used. The tool 
illustrated has a vertical 
spindle, fitted with ad- 
justable self-centring 
chucks to take drills of 
any sizes. The spindle 
is driven by a foot-wheel. 

The handle showin fig. i5.-Upright Drilling Machino. 
afibrds a most con- 
venient means of feeding the drill, and there is an adjustable 
stop to gauge the depth in driUing. This tool b made entirely 
of iron and steel. 

The dials of clocks of this type are usually made of polished 
brass plate; the figures are engraved, and filled with black 
sealing-wax, the plate being silvered according to the follow- 
ing directions. 

Take a tablespoonful of the best cream of tartar, and ad 
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about as much crystals of nitrate of silver as will lie on a 
shilling, dissolve in a very small quantity of water, and make 
it all into a thick paste ; only just wet the cream of tartar. 
No metal of any kind must be brought in contact with it 
during the mixing. The beautiful effect on the clock-dial 
greatly depends on the regular emery-clothing of the brass 
plate. There should be no scratches seen before the plate is 
silvered ; the grain or the marks of tlie emery doth should be 
very regular and all one way ; the emery cloth should not be 
too fine ; the paste of cream of tartar and nitrate of silver to 
be rubbed on with clean fingers. 

Common clocks have dials of sheet-iron painted white, 
and with the figures afterwards painted black. The com- 
mon Dutch clocks have wooden dials; and so have some 
American clocks. French timepieces have enamelled dials, 
but the commonest kind are simply cardboard. 




CHAPTER V. 

Examining and cleaning an eight-da y 

CLOCK. 

|£ select an ordinary eight-day English clock for our 
first lesson in clock jobbing, because it is not easily 
injured, and is most likely to afford the largest amount of 
information. We will assume that the clock only requires 
examining and cleaning, and that no parts are missing or worn 
out. 

When the construction of this clock is thoroughly under- 
stood, no difficulty will be found in repairing and adjusting 
other kinds ; common errors, peculiar to certain kinds, will be 
merely pointed out, and suggestions made as to the treatment 
of the particular class under consideration. 

Sometimes the clock jobber is called upon to execute his 
work at some long distance from his workshop, and it may be 
advisable to take the necessary tools and complete the work 
at the clock owner's, using the kitchen table as his bench. The 
pocket case of tools shown at Fig. 17 is fitted up for such a 
purpose, and it also serves particularly for the work of an 
amateur who has not a fitted workshop. 

The case, which is made of leather, contains, as may be 
seen, a large screw-driver in the upper part, and in the lower 
part a file, a pair of nippers or cutting pliers, a metal bottle 
for carrying clock oil and fitted with an oiler, a pair of sliding 
tongs and a set of six different-sized clock winders. These 
are of peculiar construction : each key barrel has a round hole 
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diameter-ways across the head, and a steel rod, shown in the 
case, is passed through this hole forming a cross T-shaped 
handle in the barrel reqmred to fit the clock to be wotfnd. 
This fonn of clock-winding key is particularly useful when 
case of carriage is the first consideration, and deserves the 
attention of clock winders. Fig. i6 shows a pocket-case con- 
taining a complete set. 



Fig. i6. Case of Standard Clock Winden. 

The work-bench used by the clock jobber should be 
sufficiently thick not to bend easily, and be well fixed, so as to 
be perfectly secure and steady. Towards that end which 
would be at the right hand when facing the board, a bench- 
vice must be secured for holding pieces to be filed, and oflier 
uses. 

The bench-vice fixes to the bench by a clamp screw. The 
jaws are usually about from two to three inches wide. In the 
left-hand ends of the jaws there are always several indentations ; 
these are for Uking the pointed end of the bow drill when 
drilling. The top of the daw b generally provided with a 
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smaU surface for stake riveting aiid flattening drills, &c. 
Bench-vices frequently have jaws opening parallel, and are 



Fig. 17. Pocket Caaa of Clock Jobbii^ Tools. 



Fig. iS. Bencb-vice vith Parallel Jaws and an AdvU. 
fitted with small anvils, as shown at Fig. 18; some swivel 
round to any angle, and in many details are elaborated. 
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Fig. 1 9 shows a bendi-vice which aDovs the movable jaw to 

be slid the whole ntoit of its travel, and grips any size 
between the jaws 
with half a turn of 
the handle. 

As the jaws of 
bench-vices are usu- 
ally of haid steel and 
have their gripping 
iaot& checkered, a 
pair of clams like 
Fig. 20 are often use- 
fitl for holding work 

FIG. .9. Quick Grip Parallel Bench-vice. ^"^^^^ ^ ^ myXK^ 

by the steel jaws. 
These clams aie made of brass, and amilar ones may be 
made of wood. Fig. 21 shows the ordinary bench-vice. 



Fig. la Clams (or B«ach-vice. Fig. si. OnHiaar? Bench-vice. 

The tools required before commencing operations on this 
clock are one or two screw-drivers. Fig. 22 shows a handy 
form ; a pair of strong pliers — some have jaws that close 
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parallel as do those of Fig. 23, one or two files, two or three 
brushes, a few taper strips of strong chamois leather and a 
card-brash made by fastening a pack of cards together. 

Before taking the movement out of the case, it is often 
advisable to see whether any immediate cause of stopping 




Fig. 22. Clock Screw-driver. 

can be found. The points to which attention should be 
directed are: The hands, to see if they are in any way 
bound ; the catgut lines ; the striking parts, to see if there is 
any mishap connected with them ; and the pendulum, to see 
if it is free. If all these things are found correct, and the 
clock appears dirty, we may conclude that it wants cleaning 




Fig. 23. Pliers with Jaws closing paraUel. 

at least, and that it may need some repairs which will neces- 
sitate its coming to pieces. 

Being satisfied on these points, proceed to take off the 
two weights and the pendulum, and remove the movement 
to the workboard to undergo the requisite examination, clean- 
ing and repairs. Placing it, dial downwards, on the board, 
commence by taking out the screws by which the movement 
is fixed to the seat-board and removing this. The bell-stud 
screw is now unturned, and the bell, bell-stud, and screw 
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placed on the board ; then the bridge or " cock " screws and 
the pallets taken out, and the cock screwed back in its place. 
The cock is replaced, so that the movement may be turned 
over without fear of scratching the back-plate, and it is left on 
till the last thing before the actual cleaning commences. The 
clock is now turned over face upwards, the small pin that 
secures the hands removed with the pliers, and the collet and 
the hands are taken o£ In clock and watch work a " collet " 
very much resembles the washer or collar of other mechanical 
trades. Pull out the pins that hold the dial, and remove it 

Putting the movement on the board with the back-plate 
downwards, it will be well to take a good view of the 
mechanism, and acquire a knowledge of the names of the 
different parts, and something of their relative positions and 
uses. In Fig. 24 is given a rough sketch of the '^ back-plate," 
and in Fig. 25 of the '^ top-plate," as it appears when the dial 
is removed, showing the position of the various parts. 

The movement of a striking clock consists of two distinct 
sets of '^ trains " of wheels, set between two brass plates, which 
are kept the proper distance apart by turned pUlars. These 
are riveted at one end into the back-plate, while the other ends 
pass through holes in the comers of the top-plate, and are 
there secured by pins. The proper way to tighten a pillar is 
to pin on the top-plate with the examining pins, rest the end 
of the pillar upon a hard wood block, and rivet it tight with 
a round-faced hammer. One train of wheels and pinions con- 
stitutes the going part of the machine, and the other, with the 
various appurtenances connected with it, the striking me- 
chanism. 

The going train comprises the first or great-wheel and 
barrel, upon which the line runs; the centre wheel and 
pinion; third wheel and pinion, and the escape wheel and 
pinion. The striking train comprises the striking great-wheel 
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and barrel; pin-wheel and pinion; gathering-pallet-pinion 
and wheel ; warning wheel and pinion ; and the fly and its 
pinion. The n^mes of the other parts of the clock are the 
pallets and crutch; cock; pendulum; bell-stud and bell; 
motion-work, comprising the cannon-pinion, minute-wheel, 
hour^heel and snail, the hammer and hammer-spring, lifter, 
detent, rack, rack-spring, and rack-hook. The parts of a 
clock-wheel are the teeth^ the rim, the crossings or arms, and 
the collet, or brass hub on which the wheel is riveted. The 
parts of a pinion are the leaves or teeth, the arbor or axle> 
and the pivots which run in the holes. 

The force of the falling weight is imparted to the wheels, 
whose motion is regulated by the pendulum so as to produce 
an equal division of time, which is indicated by the hands 
upon the dial. The train of wheels is made proportionate to 
the length of the pendulum. The use of the striking train is 
sufficiently indicated by the name, and the only thing observ- 
able at present is that the various wheels must revolve in 
certain exact proportions to each other for the striking to be 
performed correctly. It will be advisable to carefully observe 
the positions of the different wheels of the striking train, and 
by making it strike several times to learn their action. 

The use of the pallets is to receive impulse from the escape- 

* 

wheel teeth, allowing one tooth to pass or " escape " at each 
vibration of the pendulum. The cock, «, Fig, 24, supports 
the pallet arbor at the back and also the pendulum. The 
pendulum regulates the velocity of the going train in such a 
manner that the centre wheel revolves once in an hour ; and 
though the vibrations are maintained by impulse received 
from the escapement, the number of vibrations per hour is 
regulated by the pendulum's length. 

The motion work, Fig. 25, is a combination of wheeU 
work by which the centre-wheel arbor, revolving once every 
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hour, is made to drive the hoiir-hand, which makes one 
revolution in twelve hours. The snail, B, which is usually 
iixed to the hour wheel, though sometimes mounted with a 

star-wheel upon a 
socket, and work- 
ing upon a sepa- 
rate stud, regulates 
the fall of the rack, 
E. It is divided 
into twelve steps, 
and the filing of 
the rack tail, L, 
upon these steps, 
should allow the 
proper number of 
rack-teeth to be 
taken up by the 
gathering pallet 
when striking. 
The lifter, C, is a 
brass lever that is 
lifted every hour 
by a pin in the 
minute-wheel, and 
is connected with 
the steel detent, 
D, which liberates 
the striking train 
at the proper time. 
The use of the rack, E, is to limit the number of blows 
struck by the hammer upon the bell. The blows increase 
with depth of the step upon the snail, on which it is caused 
t o fall by the rackspring, F. The rack-hook, G, detains the 




Fig. 24.— Back Plate of 8-day Striking Clock. 
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Tack, £, as it is gathered up, one tooth at a time, by the 
gathering-pallet, H, or allows it to fall when lifted up out of 
the way by the detent, D. The use of the gatheriDg-pallet, 
H, is to gather up 
the proper number 
of rack teeth, aad 
then stop the run- 
niug of the strik- 
ing train by catch- 
ing against a pin 
which projects 
&om the rack. 

Having obtain- 
ed a good general 
idea of the me- 
chanism, proceed 
to take the clock 
to pieces. Remove 
the motion-work, 
and the various 
parts connected 
with the striking, 
which are under 
the dial ; pull out 
the pins which 
hold the top-plate 

on, take it off, LCT ^-U 

&nd remove the '~^^^^— ^^~-^^^^— ^— ^^^~— ^^^-^— ' 

Fig. 23.— Front Plate of 8-day Striking Cloclt. 

wheels. Take off 

the hammer, tail spring, and the cock, and the clock will be 

ready for cleaning. 

For this will be required three hard brushes, some powdered 
rottenstone mixed with oil, some common whiting, a lump of 
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chalky a couple of dozen cards bound together with wire 
through the middle, so as to leave the edges open, a piece of 
twine, a few pieces of wood (willow, such as is used for barrel 
hoops, is first rate), a chamois skin or some clean rags. Clean 
the clock thoroughly with the rottenstone and oil, using 
one brush; next dip each piece into the whiting and brush it 
oflf with another, and with a third brush finish up with the 
chalk, afterwards cleaning out the holes with the twine and the 
wood, not forgetting to clean the countersinks for the oil. If 
there should be any rust on the pinion leaves or other steel 
work, polish it off with flour emery and oil, on a piece of 
wedge-shaped wood, or use fine emery cloth, as may be more 
convenient. Use the card-brush to clean out the teeth, more 
especially the 'scape-wheel teeth. Hold the pieces in the 
chamois skin or in clean rag while finishing off with the 
whiting. 

Workmen have different methods of cleaning a clock, each 
supposing his own to be best The one given above will 
be found as good as any, but some additional particulars may 
be useful. In brushing the plates, the brush should take one 
direction only, that is lengthways of the plate, so that the 
brush marks may appear in straight lines, otherwise the surface 
will look bad when finished. Rust on the steel work is 
removed with fine emery, and then rottenstone. Clean off 
as much as possible of the rottenstone and oil with an old 
duster; finish with a clean brush wetted with turpentine, and 
wipe dry with a clean duster. 

In cleaning the wheels, &c., care must be taken not to bend 
the teeth, or any other delicate parts ; and not to rub suffi- 
ciently hard and long in one place to take off the comers and 
destroy the shape. Take especial care to .clean out the teeth 
of the wheels, the leaves of the pinion, and round the shoulders 
of the pivots. The holes in the plates are well cleaned out 
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with thin strips of leather, holding the plates in the bench- 
vice. Unless the jaws are provided with clams, such as Fig. 
20, wrap a duster round the part that goes in the vice,so as 
not to mark the plates. 

When every part is thoroughly clean, it will be ready for 
" examining.'* It will now be necessary to make about half- 
a-dozen " examining pins," which are merely taper iron pins, 
with a loop formed at one end, affording facility in picking 
them from the board. The examining pins require to be made 
about the shape shown in Fig. 26, and are only to be used for 
this one purpose. 

-Cut oflF the required 

number of pieces of ' 

iron wire, and form 

the loops at the ends ; ^^- 26.-Examinmg Pin. 

put them one at a time in the hand-vice, and, resting the free 
-end upon the filing block held in the bench-vice, file them to 
the proper taper. Keep turning the pin round towards you 
when the file is going in the opposite direction, that is, away 
from you. When filed to shape, they must be draw-filed with 
a smooth file, and finally burnished with a flat burnisher. A 
flat burnisher is simply a smooth piece of flat steel, like a file 
without teeth, and requires rubbing on the emery stick, so as 
to produce a grain crossways. 

In examining, the first thing to be done is to see that the 
wheels are tight on their pinions or collets ; that they have no 
bent or injured teeth ; and that the pillars are tightly riveted in 
the back-plate. If a wheel is found to be loose, it must at once 
be riveted tight, by placing a stake in the vice, and passing the 
arbor through a hole in it of suflicient size to allow the pinion, 
or collet, as the case may be, to have a good bearing. Then 
with a half-round punch and a hammer, carefiiUy rivet it tight, 
bearing in mind to keep the wheel so that when finished it 
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runs flat If any teeth are bent they must be straightened,, 
either with a pair of pliers or by the insertion of a knife^ 
gradually raising the tooth to its proper position. 

Try the pallets and crutch, and see that they are tight oik 
their arbor. Observe the clicks and click-springs of the great 
wheels to see that they are sound in their action, and that the 
great wheels are properly pinned up ; neither so tight as to- 
make it difficult to wind up the clock, nor so loose as to allow 
the wheel too much freedom, or the click-work insecurity. 
Examine the pins of the striking pin-wheel, and the shape of 
the winding squares. 

Now examine the wheels and pinions when in their places 
between the plates. The points requiring attention are the 
end-shakes, depths, and pivot holes \ also see that the wheels 
run free of each other and of the plates. Put the great wheel 
and the centre wheel in, and pin the plates together with 
examining pins. Try the end-shakes by seeing that there is a 
fair amount of play between the pivots' shoulders and the 
plates. It should be just sufficient to allow of easy move- 
ment, and no more. 

See that the pivot-holes are of proper size, which should be 
quite a close yet free fit. The best way to test this is to spin 
the wheels round separately between the plates, when they 
should turn quite smoothly. 

The " depth " or gearing of the teeth is next examined. 
Try the shake of the wheels in the pinions ; if this is scarcely 
perceptible, the depth is probably too deep ; if the shake ap- 
pears excessive, the depth is probably too shallow. Gently 
press the wheel round in one direction, pressing the pinion in 
the other direction, allowing the force exerted on the wheel to 
overcome that exerted on the pinion. If the depth is either 
much too shallow or much too deep, the teeth of the wheel 
and the leaves of the pinion will lock or catch instead of 
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running smooth. If the depth be incorrect, a new pivot-hole 
must be made. There are two methods of doing this, prefer- 
ence being given to the following : — Broach open the old hole 
to a &ur size, leaving it irregular in shape, so as to prevent the 
stopping from turning round. Chamfer the edges of the hole, 
fit a plug, cut it off close to the plate, and rivet it in tight with 
round-faced hammer. With a fine file remove any excess of 
rivet, making it smooth and level with the plate, and finishing 
with fine emery cloth and rottenstone. 

Mark with a centre-punch, or a triangular point, where the 
hole is to be made, and drill to nearly the right size. Enlarge 
the hole with a cutting broach till the point 
of the pivot will just enter, and then, by 
using a round broach, increase its size till 
the pivot runs quite fireely. The outside will 
require chamfering to hold a supply of oil 
for the pivot. The ordinary form of cham- 
fering tool is a piece of round steel, with a 
three-sided point at the proper angle to 
produce a good shaped hollow, and with 
a ferrule upon it to receive the bow gut. 
Fig. 27 produces better results. It is a steel cutting wheel, 
working freely upon its axis in a slit made in one end of a brass 
handle. In the other end is a round edged wheel that bur- 
nishes. The last chamfering tool is twirled between the 
fingers. 

It is always necessary, when a new hole has been put in, to 
try the wheel in by itself, and see that it runs free, resting on 
both plates. If, upon trial, it is found to have no end-shake, 
the best way is to firee it with a sinking-tool. It is a chisel- 
shaped cutter, with a brass guide-pin in the centre. Put this 
guide-pin in the pivot-hole, and a few strokes of the bow will 
remove enough to give the necessary freedom. Particular 
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Fig. 27. 
Countersinking Tool. 
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attention must be given in putting new holes not to get the 
wheels out of upright. 

The depths and endshakes being now right, notice that the 
tail of the dick and the click-spring are free of the centre 
pinion, and then proceed to examine the centre wheel and 
third pinion in a similar manner. Suppose one of the pivots 
is found to be much too small for its hole, being worn or 
" cut " very badly, with a rough, uneven surface, instead of a 
smooth and straight one. The pivot must be " run " — that is, 
filed and burnished down until it is smooth and straight, and 
a new hole put in the plate, as explained on page 105. Having 
rectified any errors found to exist with the centre wheel and 
third pinion, examine in a similar manner the third wheel and 
escape pinion, and correct if requisite. 

The escapement is next taken in hand, and is the most 
important part of the clock. The form which is usually found 
in eight-day English clocks, and in all ordinary house clocks, 
is known as the '^ recoil," see Fig. 9, so called from the action 
of the pallets producing a certain amount of backward action 
of the escape wheel, and more or less throughout the train. 
It is also termed the " anchor" escapement, from the fancied 
resemblance of the pallets, as originally made, to an anchor. 
Its chief fault is its sensibility to variation of force in the 
train ; but it is strong, not easily damaged nor deranged, does 
not require very great exactness in its construction, and is 
therefore cheap. Its performance, when well made, is such as 
to give satisfaction to most people. 

In repairing an escapement it is well to spare no pains to 
make it as perfect as circumstances will admit, so as to obtain 
the best possible results. To do this, reduce the friction by 
making the acting faces of the pallets very smooth and of 
good shape ; avoid all excessive drop and consequent loss of 
power, and render it as free as possible from liability to the 
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variation of the motive force. To examine the escapement, 
place the third wheel and escape wheel in the plates, and pin 
together with the examining pins. See that the pallets and 
crutch are tight on their arbor, and observe whether the pallets 
are worn by the action of the escape wheel teeth. Now put 
in the pallets and screw on the cock, and see whether the 
holes of the pallet-arbor pivots are of proper size, as it is very 
important that these holes should be only large enough for the 
pivots to be just free. If found to be too large, remedy at 
once by putting new ones ; return the pallets to their place, 
and proceed to test the action of the escape-wheel upon the 
pallets by pressing forward the third wheel with one hand, and 
confining the action of the pallets by holding the crutch with 
the other, and then slowly moving it from side to side a suffi- 
cient distance to let each successive tooth " escape " the 
pallets. 

The escapement when correct should fulfil these conditions : 
The drop on to each pallet should be equal, and only suffi- 
cient to give safe clearance to the tooth at the back of the 
pallet from which it has dropped ; there should be as little 
recoil as can be obtained from the shape of the escape wheel ; 
the pallets should not scrape the back of the escape wheel 
teeth. The faces of the pallets should be perfectly smooth, 
and of such shape as to require to be moved by the escape 
wheel before "escaping" a sufficient distance to ensure a 
" good action '* or swing of the pendulum. As a general rule, 
it will be found sufficient if the end of the crutch moves nearly 
\ in. from drop to drop of the wheel teeth. If the pallets are 
worn the faces must be filled up, at the same time taking 
advantage of the opportunity to make them a good shape. 

The shape of these pallets is of great importance, and if 
the reader is not conversant with the subject, his safest course 
is to carefully study the information given on page 114. If this 

G 
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be attended to, and the drops adjusted as just described, the 
escapement will be as good as it was when the dock was new. 

If the escapement be a dead-beat, and the pallets be much 
cut on the circular part, it will be difficult to retain the old 
pallets and make a good escapement. After the marks are 
taken out of the acting faces the pallets wiU be too thin, a 
certain amount of substance being necessary. In some in- 
stances, when not deeply worn, they may be repaired so as to 
last many years. The same directions for closing and altering 
the drops apply to this form of pallets as well as to recoil. 
The inclined planes, or impulse faces, have to be filed so that 
the teeth of the wheel will strike just beyond the edge of the 
obtuse angle. 

Though it is proper to leave as little " drop " as possible, 
remember to give sufficient to ensure clearance after a little 
wear, and under disadvantageous circumstances, or else after 
going a few weeks, the pallets will catch and the clock will 
stop. When the edge of the inside pallet catches upon a 
tooth, the pallets are too close to the wheel ; when the edge 
of the outside pallet catches, there is insufficient distance be- 
tween the pallets. Some escape wheels are cut irregularly, 
and it is impossible to get a good escapement 

When the escapement is corrected, attend to the opening in 
the crutch; it should be sufficiently large for the pendulum 
rod to move freely, without side-shake ; if at all rough inside, 
it must be made smooth and burnished, and then closed to 
the proper size. 

The suspension of the pendulum, the pendulum spring, and 
the action of the crutch, or back fork, on the pendulum, are 
all of the most vital importance. The spring should be per- 
fectly straight, and should fit into the slit of the cock without 
shake, and the slit should be perfectly straight, and at right 
angles to the dial of the clock. 
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The back fork should fit easily and without shake, and the 
acting part stand at right angles to the frames. The pendulum 
bob should swing exactly in a plane with the frames and the 
dial. After a movement has been put in its case, before put- 
ting on the head, it is well to get up high enough and look 
down to see that all these parts work as has been described. 

See that the pendulum is sound everywhere ; that the spring 
is not cracked or crippled j that the regulating niit and screw 
at the bottom act properly, and the bob slides easily on the 
rod. See also that the suspension is without shake ; it should 
rest well on the stud, and fit sufficiently tight so that when 
the pendulum is swinging the suspension will not move at 
the top above the slit. This concludes the examination of the 
time-keeping parts of the clock, and the process should always 
be carefully gone through if good results are desired. 

The "going" part of the clock having been repaired, it 
will be necessary to take a look at the striking works ; and 
this part may be found to be considerably out of order. The 
illustration, Fig. 28 'represents the front of an ordinary 
English striking dock. It will be well to name the parts that 
are lettered. The 'scape-wheel is marked B. The hook or 
catch of the rack is C. The gathering pallet is G. The 
hour-wheel is H. The rack is marked B K R V. The 
hammer-spring is S. The hammer-tail is T. The motion 
wheels are M N H. The warning-wheel is next the fly; it has 
the pin, P, which stops the train after the clock has given 
warning, till the warning detent, L, is let fall by the pin N just 
at the hour, and allows the warning-wheel, P, to revolve. The 
lever marked sL and j/., which mean silent and strike, is 
shown in position to allow the clock to strike, but if the 
outer end were raised the inner end would come against the 
pin in the rack arm, and so prevent the rack falling, and thus 
the clock would not strike. This lever is usually in a posi- 
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tioD to be moved at the will of the owner. The string at F 



Fig. i3.— Mechaaism of an Otdinarr Striking Clock, 

allows the dock to repeat its striking any number of times as 
often as the string is pulled downwards, and the striking train 
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released by the lever F N L. The method of lifting the 
hammer is of importance, but the action of the hammer 
spring is but seldom right, especially if it be a spring bent 
over to a right angle near its end. If there are two springs, 
one to force the hammer down after the clock has raised it 
up, and another shorter one, fastened on to the pillar, to act 
as a*counter-spring, and prevent the hammer from jarring on 
the bell, there will seldom be any difficulty. The only opera- 
tions necessary are to file out worn parts, polish the acting 
parts, and set the springs a little stronger. If it be a spring 
of the first-mentioned construction, some fiirther directions 
will be necessary, because the action of the one spring 
answers the purpose of the two in the last-named method. 
To arrange it so that the hammer will be lifted with the 
greatest ]|^ease, and then strike on the bell with the greatest 
force, and without jarring, requires some experience. That 
part of the hammer stem which the spring acts on should 
never be filed beyond the centre of the arbor, as is sometimes 
done, because^in such a case the hammer spring has a sliding 
motion when it is in action, and some of the force of the 
spring is thereby lost. The point of the spring should also 
be made to work as near the centre of the arbor as it is 
possible to get it, and the flat end of the spring should be at 
a right angle with the edge of the frame. That part of the 
hammer stem that strikes against the flat end of the spring 
should be formed with a peculiar curve that will stop the 
hammer in a particular position, and prevent it jarring on the 
bell. This curve can only be determined by experience ; but 
an arc of a circle six inches in diameter will be nearly right. 

The action of the pin-wheel on the hammer tail is also of 
importance. The acting face of the hammer tail should be 
in a line with the centre of the pin-wheel, or a very little 
above, but never below it, for then it becomes more diflicult 
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for the pin -wheel to lift the hammer. The hammer tail 
should be of such a length as to drop from the pins of the pin- 
wheel and when at rest should be about the distance of two 
teeth of the wheel from the next pin. This allows the wheel- 
work to gain a little momentum before lifting the hammer, 
which is desirable. After setting the hammer spring to a 
greater force, it is always well, when the clock is striking, to 
stop the fly. If this remains stopped it indicates that the 
hammer spring is stronger than the power of the clock can 
bear, and it ought to be weakened, because the striking part 
will be sure to stop whenever the clock gets dirty. 

That part of the mechanism that regulates the number of 
blows to be struck on the bell may be out of order, and 
worn in some parts. The rack, which must be considered as 
the segment of a wheel, should have its first tooth a little 
longer than the others, so that the other teeth will not grate 
on the point of the rack catch, and make a disagreeable 
noise when the clock warns before striking. The " tumbler," 
or gathering pallet, that works into the teeth of the rack, may 
be split or worn out. The figure 6 is a good model to follow 
in making a new one. It is necessary to cause the tumbler 
to lift a little more than one tooth, and let the rack fall back 
again, to insure that one will always be lifted. If such were 
not the case the clock would strike irregularly, and would 
also be liable sometimes to strike on continuously till it ran 
down. If the striking part be locked by the tail of the 
tumbler catching on a pin in the rack, the tail of the tumbler 
should be of such a shape that will best allow the rack to fall 
back when the clock warns for striking the next hour. Of 
course the acting faces must be perfectly smooth and well 
polished. 

A guard pin ought to be put in the frame, if one does not 
already exist, to prevent the rack from going farther back 
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than is necessary to strike twelve. Sometimes, when the 
striking part happens to run down first, the rack-arm rides on 
the snail on the hour wheel. The teeth of the rack are then, 
in some instances, allowed to go out of reach of the tumbler. 
In this case, when the clock is wound up, of course it will 
continue striking either till it runs down, or the weight is 
taken off, or the rack again put in action. It is necessary for 
the rack-arm to be made so that it will ride on the snail easily, 
because if the striking part, from any cause, should be 
stopped and the other part going, the clock would stop alto- 
gether between the hours of XII. and I. Therefore, put a 
guard pin, as already recommended. The teeth of the rack 
may require dressing up in some cases, and to allow this to 
be done the rack may be stretched a little at the stem, with a 
smooth-faced hammer, on a smooth anvil. If it wants much 
stretching, take the pene of the hammer and strike on the 
back, with the front lying on the smooth anvil. The point 
of the rack catch may be much worn, and when dressing up 
it will be safe to keep to the original shape or angle. The 
point of the rack catch is always broader than the rack, and 
the mark worn in it will be about the middle of the thickness ; 
so enough will be left to show what the original shape was. 

The striking train is generally examined in a less critical 
manner before taking to pieces ; it is seldom so defective as 
to be likely to fail in striking ; there being no resistance for 
the striking weight to overcome except the tension of the 
hammer tail-spring and rack-spring, and the inertia of the 
train wheels. Should it be thought necessary to be more 
careful, the course of procedure would be exactly similar to 
that described for the going train. The examination of the 
dial work is usually left until the clock is put together, as any 
errors can be easily altered, without in any way interfering 
with the rest of the clock. The plates may now be carefully 
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wiped with a clean duster, a leather strip passed through the 
holes^ and the wheels, pinions, and other parts brushed clean, 
ready for putting together. 

In putting together, commence by screwing on the hammer 
spring and the cock. The cock is put on in order to allow 
the pivots to go through the holes until the shoulders rest on 
the plates, as the wheels do not fall about so much then as 
they otherwise would, and also to prevent the back plate 
being scratched by the work-board. Place the lower edge of 
the plate towards you, and put the wheels, &c., in their 
proper places in the foUowing order: Centre wheel, third 
wheel, two great wheels, hammer, pin-wheel, escape-wheel, 
gathering-pallet wheel, warning-wheel, and last, the fly. Take 
care to have the catgut lines running the right sides of the 
pillars. If there is an arbor for a " strike or silent" arrange- 
ment, remember now to put it in, or it may necessitate taking 
the clock all to pieces when nearly finished. 

When these parts are in their proper position, carefully put 
on the top plate, and, pressing it moderately tight, guide the 
pivots into their respective holes, starting from the lower part 
of the frame. It is sometimes a great assistance to put the 
point of an examining pin into the hole of the lower pillar, 
when the top plate is on sufl[iciently far, as you have only then 
to attend to the top part For the clock to look well when 
finished, there must be no finger marks upon any part; to 
avoid which, hold the plates with a clean duster when putting 
together, and keep all the parts as bright as possible. When 
each pivot is in its place, and the top plate resting fairly on 
the shoulders of the pillars, pin up with the examining pins, 
and test the correctness of the relative positions of the wheels. 
There cannot easily be any mistake made with the " going " 
train, but it is advisable just to press round the great wheel a 
turn or so, and see that all runs freely. 
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The wheels of the striking train require to be placed in 
certain arbitrary positions in regard to each other, the great 
wheel and fly excepted. The first position to be tested is that 
existing between the pin-wheel and the gathering pallet pinion. 
In order to do this, put on temporarily the rack, rack-spring, 
hook, and gathering-pallet. Let the rack-hook hold the rack 
gathered up, with the exception of one tooth, and move round 
the pin-wheel very slowly until the hammer tail just drops off; 
at that instant the tail of the gathering-pallet should have 
about \ in. from the pin in the rack which stops the striking. 
If there is an excess of this, or if the hammer tail is resting on 
a pin, the top plate must be slightly raised, and the pin-wheel 
moved a tooth fiirther on in the pinion until it is as near the 
required position as possible. 

The reason for making the striking train cease running, as 
soon as can safely be done after the hammer falls, is, that 
there may be as much run as possible before it has to raise the 
hammer, and overcome the tension of the hammer-spring. 
Never leave the hammer tail " on the rise " — that is, resting on 
one of the pins of the pin-wheel — ^when finished striking. 
Having adjusted this, see that " the run " of the warning wheel 
is right. Put on the lifter marked C, Fig. 25, and gradually 
raise it till the rack-hook liberates the train, and '' warns." 
The distance the warning pin should run is half a turn, so that 
immediately before it ''warns" it should be diametrically 
opposite the piece on the detent, against which it is stopped, 
until the lifter falls and the clock strikes. See that the 
warning pin catches fairly on the stop-piece of the detent ; if 
it does not, it is because the rack-hook is raised either 
too soon or too late by the detent, and alter as may be 
necessary. When the train is quite correct, remove the 
rack, &c., and pin up the plates finally with good-shaped pins. 

Nothing betrays a careless or incompetent workman sooner 
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than the pins he uses in his work, and the manner in which 
they are put in. It matters little what care may be bestowed 
upon repairing and cleaning if the clock is badly pinned up, 
for no certainty of performance can be expected in such a case. 
Therefore make a properly-shaped pin, neither too thorny nor 
too straight, but gradually tapering, round and smooth, and 
well fitting the hole it is intended to occupy; then drive it in 
tight, and cut off at an equal length each side of the hole. 

Almost the first thing 
in practical horology 
is to learn how to 
make pins. 
Take a piece of 




Fig. 29~rOrdiiiar7 Pin- Vice. 



hard wood, about five-eighths of an inch square and an 
inch and a quarter long, flat and smooth on all sides and 
both ends. Having secured it in the bench vice, with 
an ordinary graver cut longitudinally on the top of the 
wood, and parallel with the jaws of the vice, four or five- 
V-shaped grooves about equally distant ; the first one about 




Fig. 30. — Jaw Chuck-pin Vice. 



^ in. deep, and the rest shallower to the last one, which v^ 
very faint. Then take a pin- vice, a hollow one is preferable^ 
(see Fig. 29 and Fig. 30), and put in a long piece of iron 
wire ; let it project at least an inch beyond the jaws ; lay it in 
the deepest groove. With a file press on the wire, giving the 
vice a twisting motion with the thumb and forefinger of the 
left hand rapidly towards you, and pushing the file firom you 
with your right hand. Reverse the motion of the fingers of 
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the left hand, at the same time drawing the file towards you, 
being careful in this motion to rest the file only sufficiently to 
keep the wire in the groove. Repeat these processes until 
the wire has been filed to a gradually tapering point. Then, 
with a finer-cut file in a shallower groove, make the pin 
smoother, and, finally, take a still shallower groove and with 
a burnisher remove all the file marks, leaving the pin perfectly 
round and bright. 

Put the pin in the clock-plate, and cut it off the proper 
length with a pair of sharp cutting pliers. As there is 
danger of scratching the plates, even when using a pair of 
bevel cutting pliers, after making a good pin, learn to cut it 
off on the filing block. To do this, take a sharp knife, and 
after running the pin into the pillar tight, mark on each side a 
little cut. When taken out this will show on the burnished 
surface ; then put it on your filing block, with the mark up- 
wards, slightly deepen the cut nearest the pin vice with the 
sharp comer of your burnisher, put the same comer of the 
burnisher on the cut at the end, give the vice a twirl, and cut 
the superfluous part of the pin oft Then, holding the extreme 
point of the pin on the very edge of the file block, twirl it 
rapidly a few times, rounding off and finishing the point with 
a fine file and a bumisher. Then place the corner of the 
burnisher on the other mark and deepen the cut as you twirl 
the vice, holding the bumisher 
at an angle of about forty-five 
degrees with the "pin. In this 

1 * u ^ *. •* «. ^^' 31.— Sliding Tongs. 

way, almost, but not quite, cut 

it off; put it back in the pillar, and give a slight bend, and 
the pin will break ofl^ leaving the handsomely-finished pin 
in its proper place. Some people use the sliding tongs like 
Fig. 31 for holding the wire, but the pin- vice is to be preferred. 
After practising the use of the pin-vice so as to file a long 
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taper pin adapted for movements, try making the sharper, 
stronger ones, with a more rounding point, adapted for brooch 
pins, finished with a burnisher, the points on the centre and 
not on one side of the pin. The next step is to see not only 
how well but how quickly these can be made without break- 
ing, bending, or injuring tools or work. 

The front plate will be ready for oiling as soon as the plates 
are pinned together. To make an '^ oiler/' file up a piece of 
iron wire something like an examining pin, but about 4 in. 
long, and then flatten out the end like a drill Good oil for 
clocks is prepared especially, and may be bought from any 
tool shops. Pour a little of the oil into some small vessel, 
and with the point of the oiler proceed to oil the pivots of 
the front plate by putting a little into each sink. A very little 
is sufficient, or it will flow over, and run down the plates, 
giving a veiy bad appearance. Slightly oil the studs upon 
which the rack and other parts work. 

The cannon pinion spring may now be put on the centre 
arbor, and the cannon pinion and minute wheel in their 
places. The cannon pinion and minute wheel must work 
together in such a manner that the lifter falls exactly when 
the minute hand is upright; put the minute hand on the 
square of the cannon pinion, and see that it does so, or move 
the cannon pinion a few teeth in the minute wheel until right. 
The remainder of the dial work may now be put together. 
Observe that the hour wheel works into the minute wheel 
pinion, so that the hour hand is in its proper position when 
the clock strikes, and that the proportions and faU of the rack 
are correct. These are very important matters, and must be 
left exactly right, or the clock will be continually striking in- 
correctly. Judging from the large number of clocks with 
mutilated rack tails, it ^ould seem very few clock repairers 
understand the proportion which should exist between the 
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rack and rack tail. The simple diagram, Fig. 32, will pro- 
bably make this matter quite plain. 

To test the rack in its place, allow it to fall until the tail 
rests on the lowest step of the snail ; the rack hook should 
then hold the rack, so that there are twelve teeth to be 
gathered up ; then try it on the highest step — it should now 
exactly fit in the first rack tooth, leaving only that one to be 
gathered up. Supposing the clock strikes thirteen when on 
the lowest step and two when on the highest, it shows that the 
end of the rack tail is a little too far from the snail, and must 
accordingly be set a little closer. If it strikes twelve when 
on the lowest step, and two when on the highest, then the 
proportion between the rack and rack tail is wrong ; the travel 
of the rack tail being too great for the rack. 

Suppose that a new rack tail has to be made, which is often 

necessary in badly used clocks. Measure 

with a pair of spring dividers the proper 

distance that the rack teeth fall for twelve 

to be struck by the clock, and mark that 

distance on a piece of paper, as shown 

A to B, Fig. 32; then take the distance 

from the points of the rack teeth to the 

centre of the stud, upon which the rack ° 

Fig. 32. 

works, and mark that as shown A to C ; Diagram showing 
then from B draw a straight line to C. ^^i^^t^i^^ 
Take the total distance the rack tail has to 
fall — viz., from the top step of the snail to the lowest, and 
from where the two lines, A C and B C, are that distance 
apart, to the point, C, is the length required for the new rack 
tail In the diagram the distance from the highest to the 
lowest drop of the snail is supposed to be from D to £, there- 
fore the length of the rack tail would be from D to C. 

When all the motion work is set right, pin on the dial and 
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put on the hands. There should be sufficient tension in the 
spring under the cannon pinion for the hands to move toler- 
ably tight, or the hands will stop when the minute wheel has 
to raise the lifter. It is always best to use a steel pin through 
the centre arbor to hold the hands on. 

The clock is now turned over, and the pallets put in. It is 
necessary to put a very little oil on the pallets where they 
touch the escape wheel teeth, also on the pins of the pin-wheel, 
the acting portions of the hammer spring, and on the crutch. 
See that the hammer acts properly on the beU ; screw on the 
seat board, and oil the pulleys from which the weights hang. 

It now remains to put the clock in the case, and the follow- 
ing remarks may be useful Fix the case as firm as circum- 
stances will admit, then see that the seat board has a good 
bearing, that the dial is upright and does not lean either back- 
ward or forward, and that the crutch is free of the back of the 
case. Hang on the weights, and wind them up carefully, ob- 
serving that the lines run properly on the barrels. It some- 
times happens that the line is much longer than sufficient to 
ifill the barrel, and, when wound fully up, it interferes with the 
clickwork. The way to rectify this error is to put a piece of 
wire across the hole in the seat board in such a manner as to 
throw the line off as desired, so as to make a second layer on 
the barrel. Put on the pendulum, and set the clock '*in 
beat." 

The meaning of " in beat " is, that the escape takes place 
at equal distances each side of the pendulum's centre of gravity. 
When the pendulum is at rest, it should require to be moved 
as much to the right before you hear the '^ tick " as it does to 
the left, and vice versa. When " in beat " the tick sounds 
regular, and nearly equal, differences of the drop making it 
slightly uneven. The general rule for setting in beat is this : 
If the right-hand beat of the pendulum comes too quick, the 
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bottom of the crutch requires bending to the right ; if the 
left-hand beat comes too quick, then the crutch must be bent 
towards the left. 

The clock may now be considered finished, and set going, 
with full assurance that it will give satisfactory results, and 
reflect credit upon its repairer. There will be no need to give 
the pendulum " a good swing " and hurry off before it can 
stop, as some so-called clock repairers often do, but just move 
the pendulum until the escape has taken place, then gently let 
it go. After regulating, the clock will indicate the time faith- 
fully till it requires cleaning again. Regulation is effected by 
raising the pendulum-bob to make the clock go faster, and 
lowering it to make it go slower. 

Having minutely explained the method of cleaning, examin- 
ing and repairing the eight-day English clock, it will not be 
necessary to go into the same details with other kinds of 
clocks, but merely point out their peculiarities, it being under- 
stood that the same course of examining is to be pursued in 
every instance, and the repairs executed where needed in the 
manner already described. 




CHAPTER VI. 

REPAIRING AN EIGHT-DAY CLOCK. 

|LD-FASHIONED long-cased English eight-day clocks 
offer the best models on which to commence the 
study of practical horology. Although cumbersome when a 
removal is necessary, the immortalised '^ Grandfgither's dock " 
is a piece of furniture which would adorn any hall or stair- 
case. 

Very few of the younger portion of the present generation 
have had opportunities of learning to repair these clocks 
thoroughly. Many clockmakers undertake the repairs of 
these clocks, but few are thoroughly and conscientiously re- 
paired with a view to restore them to their original condition, 
retaining as much as possible of the old parts. When the 
clocks are relics, their owners generally desire this to be 
scrupulously attended to. If the clock be very old, most 
likely the repairs necessary to restore it to its original condi- 
tion will be very heavy. 

It is characteristic of these clocks, that if made in a manner 
only moderately accurate, and set going under conditions 
moderately favourable, when once started they will run 
themselves almost to pieces before they stop. The pivot 
holes, the pivots and pinions, and the pallets, will all be 
found to be badly cut and worn. It is but seldom a new 
pivot will require to be introduced, because, as a general 
thing, the original pivots were all left thick enough to allow 
them to be reduced and polished when worn. 
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To "run " a pivot, which is badly cut and uneven, fix the 
turns ID the vice, and put in a female centre at one end, and 
a running centre at the other. On p^es 144 to 146 arc draw- 
ings of the turns, and some of the most Irequently used 
centres. Secure a screw-ferrule, which may be like Fig. 33, or 
like Fig. 34, upon the sound 
end of the arbor, and, put- 
ting the point of the sound 
pivot in the female centre, 1 

a. Fig. 88, adjust the posi- 
tion of the running centre, 

b. Fig. 88, so that its groove Fio. 33. 
receives the imperfect, screw'lemSe 
pivot and allows it to have 

a good bearing. Put the gut of the cane bow round the ferrule 
in such a manner that the downstroke may cause it to re- 
volve towards you ; then, placing the plain edge of a fine file 
against the shoulder, file down the pivot until quite smooth 
and stnught, taking care that with every downstroke of the 
bow the file is pushed away from you, and with the upstroke 
drawn towards you. Lastly burnish with a tiat burnisher. 

In this connection may be 
jp*. illustrated the attachment for 

^^Bm ill ^*°£ ^°*^ burnishing pivots 

^^^^^||' furnished with the lathe illus- 

^ trated on page 149, Fig. 96. 

The right-hand portion, Fig. 
36, is a steel disc, having four- 
teen focets on its edge ; each of these facets has a groove in 
which the pivot may rest, and the sizes of these grooves 
graduate to suit all sizes of pivots within the range. Fig. 35, 
oa the left, is merely a piece to support the end of the arbor 
paraDel to the grooves in Fig. 36. Though these two attach- 



F:g. 35. Fig. 36. 

Appliances for Running Pivot 
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ments belong to the lathe, shown at Fig. 96, yet they serve to 
illustrate how easily the same method of pivoting can be 
adapted to the ordinary turns by making the short cylindrical 
projections long enough and of suitable diameter to take the 
place of ordinary centres in the turn-bench. 

To put in a new pivot, the old one being broken off, file 
the end of the arbor quite flat, and make a slight depression 

exactly in the centre. Put on a 
^^^■■"■■■■^■■■■■■■^^^ screw-ferrule as before, and with a 

^* drill fitted into the centre, c^ Fig. 
■^^^ 37 > proceed to drill a hole of suit- 
SL^ff able size and depth to hold the new 



Fig. 37.--Centres of Turns for pivot. Cause the arhor to revolve, 
Running Pivots. '^ ' 

keeping the drill tight up to the 
work, by which means the hole will be drilled straight and 
true with the centre mark. Drawfile a piece of tempered 
steely to fit the hole nicely, and drive it in tight. Cut off to 
about] the required length and point it, so that the wheel and 
pinion run exactly true. Turn the pivot down with a graver 
to nearly the size, and then " run " it with a smooth file till 
quite right; burnish, and round up the end in the rounding 




Fig. 38. — Bell Centre Punch. 

up centre, d^ Fig. 37. Should a new hole be necessary, put 
it in as previously directed. 

Should a new pivot be necessary, either from the effects of 
wear, or from being broken accidentally, any of the pinions 
will admit of a new one being inserted. If the new pivot has 
to be put at the end of the arbor where the pinion head is, it 
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will be best not to soften the pinion. If at the other end, a 
small part of the arbor may be softened with impunity. If 
you have no lathe with a chuck that will take hold of the 
pinion to centre and bore the hole for the new pivot, you 
may centre it with a hollow drill, or by using a common drill, 
or a centre punch, always trying if the arbor and its pinion 
be true before you commence to bore. A bell centre punch, 
as shown at Fig. 38, is useful for centring large work. 

Try the pinion in a pair of turns, with sharp centres, and 
centre the new pivot hole true. Care must be taken in this 
method not to take anything from the shoulder of the old 
pivot, because too much end-shake to the pinion will be the 
result. After the pinion is centred, if it cannot be bored in 
the lathe, fix a split collet on 

it and turn it with the drill- JC^ irT^T^Tr-fTTi--— &»^*»o 
bow, with the drill stationary fig. 39.— DriU-stock. 

in the vice. The best manner 

of making drills for such work was given in the " Watch Job- 
ber's Handybook." Bore the hole well up, and thoroughly 
clean the oil and chips of steel out of it. 

Ordinary drill stocks, for use with the drill-bow, are rods of 
steel with a ferrule near one end, which is pointed (see Fig.39.) 
The other end is bored up and a notch cut about half through 
the diameter to afford a hold for the drills. The drills are 
each first fitted to their stock, and then have their cutting 
edges formed. Any number of drills may be fitted to and 
used with one drill-stock. Stocks of different sizes are used 
according to the dimensions of the hole to be drilled. The 
usual sizes are from 3 to 4 inches in length, having ferrules 
from one-half to three-halves of an inch in diameter, and 
bored to take drills of firom ^f^^ to ^ of an inch in diameter. 
A much better form is that shown at Fig. 40, which has a 
wide ferrule, like a cotton-reel, and the end which takes the 
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drills is an adjustable thiee-jaw chuck taking any size within 
the limits of its range. The pointed end of the drill-stock 
works in a centre punch mark on the end of the chops of the 



Fig. 40.— Improved Drill-Siock. 

bench vice, and the tool is rotated with a drill-bow. An 
Archimedian drill-stock, as shown at Fig. 41, sometimes 
takes the place of the ordinary kind. 
Fig 42 shows a more elaborate form of drill-stock, the con- 



— Archimedian Drill-Stoek. 
struction of which is easy to see, and Fig. 43 is a drilling 
lathe, which can be held in the bench vice, or it is sometimes 
furnished with a wooden screw, projecting centrally from the 
bottom, by which it is screwed into the bench. 

Fit in the steel that is 
to make the new pivot 
very carefully, in such a 
manner that, when put 
in its place, one tap 
from a light hammer 
will send it home, tight 

FIG, 4i.-SlaBdari Drilling Tool. ^^'^S'^ ^°'^ ^^^ Pur- 

pose. If fitted too tight, 
the arbor will be liable to be split; and if too loose, will not 
hold ; therefore, the necessity for fitting it with care in the first 
instance will be apparent. 
Should an arbor happen to get split, there is a remedy : put 
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on a collar or ring over the split part, or solder the pivot in. 
Never solder a pivot unless as a last resource, and if you 
do BOldei it, always dip the soldered part in oil before it cools, 
to prevent rust from breaking out. The piece of steel from 
which the new pivot is to be formed being fastened in its 
place, the rest of the operation will be comparatively easy. 
Point the end of it in such a manner that the pinion arbor 
will run exactly true, then turn the new pivot to the desired 
size, polish it, and round off the end. 

When the leaves of the pinions are badly cut, do not file 



Fig. 43. — Drilling Lathe. 

the marks out, because filing will make the leaves too thin, 
and the pitching will be bad. It is better to shift the action 
of the wheels that work into the pinions. This is most easily 
accomplished by turning the necessary quantity off the shoulder 
of one of the pivots, and putting a raised bush in the plate at 
the opposite end to fit the pivot By this method two actions 
can be shifted by one alteration, and it is always better than 
disturbii^ the wheels on their arbors. In old clocks they are 
usually fastened to collets soldered with hard solder. 

Sometimes it happens that a leaf gets broken out of a 
pinion, which is a serious matter when it is desirable that the 
old pinion be retained. In this class of clocks, where small 



Ii>2 . THE CLOCK JOBBER'S HANDYBOOK. 

solid pinions of seven and eight leaves are used, there is no 
way of saying the pinion except by fastening two collets near 
to the pinion head, and to these rings fasten a new leaf to 
take the place of the broken one. In the case of the centre 
and third pinions, where the wheel is riveted on to the pinion 
head, it will only be necessary to fasten one collet to hold a 



Fig. 44.— Complata Drilling OutEL 

new leaf, because the wheel itself can be used in place of the 
other ring. 

New pinions are hardened in the following way : — ^After 
having been trued and the leaves finished with a smooth file, 
take a piece of sof^ iron wire, and twist one end of it round 
the pinion arbor; then take a piece of common soap, and 
completely cover the pinion leaves with it. Have ready a 
good clear fire and a jar of water, put the pinion in the fire, 
taking care that no pieces of coal are likely to fall on it which 
would bend it when red. As soon as the pinion is all red, 
take it out and plunge it quickly into the water, noticing par- 
ticularly that you plunge it straight down, otherwise it is apt to 
get crooked in the process. Take the pinion out of the water 
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and take off the binding wire, and proceed with any others in 
the same way. 

The pinion leaves, being thinner than the body of the pinion, 
would have a chance of being burnt before the rest of the 
pinion became red, therefore the soap is put on to prevent this. 
After pinions are hardened, bring them back to a spring tem- 
per. Take a piece of stout iron wire, bend it double, and at 
each end bend a couple of small eyes ; open out the wire suffi- 
ciently to admit the points of a pinion in each eye. Holding 
the bend of the wire, pass the pinion over a Bunsen burner or 
other flame until it gets slightly heated, rub tallow all over it, 
or oil it, then pass it slowly backwards and forwards over the 
flame, so as to heat it regularly all over until the tallow or oil 
takes fire, blow out the flame, allow the pinion to cool a little, 
give it another coat of tallow or oil, and blaze it again. Notice 
each time that simply the grease takes fire ; do not allow it to 
bum itself out, as then the pinion would be rather soft. Allow 
the pinions to cool of thetnselves. Next see if they are 
straight ; if not, true them before proceeding further. Putting 
the pinion in the turns, drive it round, and apply a piece of 
chalk to mark the high side, take it out, lay the marked side 
of the arbor on a narrow steel stake, then with a light, thin 
pened, hammer strike the pinion arbor repeatedly on the un- 
marked side ; this stretches it on the hollow side and tends to 
bring it straight ; try in the turns again, and, if not yet true, 
repeat the process until it is so. 

To polish the pinion heads a few wedge-shaped pieces of 
wood, say about 6 in. long and 3 in. broad, also some flour 
emery mixed with oil, and some crocus will be required. Lay 
the pinion head on a soft piece of wood, and dip one of the 
pieces of wood into the emery and oil, rub hard the bottom 
of the pinion leaves. After thoroughly polishing the bottoms, 
take another piece of wood with a slight groove cut on its 
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{ace^ and polish the tops ; then thoroughly dean off the emeij, 
recut the wedges, and finish with dry crocus. Next turn down 
each arbor to about the proper size, solder on the collets for 
wheels, turn them down, and rivet on wheels, run up the 
wheels with file, and finish up arbor with smooth file. To face 
up the pinion heads two pieces of thick sheet iron, about an 
inch square, with holes bored in the centre a little larger than 
the pinion arbors, will be required. These pieces, called 
facers, would be handier if these holes are cut away to one side 
of the piece completely. The slit in the facers allows them to 
be taken off and on without taking the pinion out of the lathe. 
File each side flat with a moderately rough file, apply a little 
of the emery and oil to them, put a pinion in the turns or 
lathe, and press the facer against the pinion face, driving the 
pinion rather quickly, but, if on a lathe, not constantly in one 
direction, but backwards and forwards as with a bow. Fre- 
quently file the flat of your facer, as the high parts of the 
pinion cut into it rapidly. Let the pinion run rather loose in 
centres, and endeavour to keep the facer as flat as possible, 
simply pressing it against the pinion with a couple of fingers. 
After getting the pinion head thoroughly flat and equal with 
the emery, clean well, file up the facer again, and apply a 
little crocus and oil to give a finishing gloss. Finish off the 
wheels next and then the arbors. 

An iron polisher about 9 in. long and ^ in. broad filed flat 
at ends and square on edges will be required. Polish the 
arbors, first with emery and oil, moving the polisher rapidly 
backwards and forwards, and occasionally filing it flat when all 
the file marks are out, cleaning as before, and then using the 
crocus and oil, giving a finishing gloss by using dry crocus be- 
tween two pieces of wood, pressing the pinion firmly between 
them while revolving rapidly. 

It only remains now to turn down the pivots with the 
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graver, aflerwaxds using a smooth flat file and then a polisher, 
and polishing stuffs as before, holding both file and polisher 
quite straight so as not to round the shoulder of the pivot. 
After using the file to the pivot, with the side of your graver 
turn ofif the arris, leaving a slight chamfer off the shoulder. 
Round off the ends of the pivots with a smooth file and then 
a burnisher ; but practice is the great teacher. 

When pivot holes are wide, never attempt to close them 
with punches. The plates are usually so thick that if they aie 
punched a solid hole cannot be made all the way through. 
Some pivot holes have been closed by making deep marks 
with a centre punch all round the hole. This kind of treat- 
ment is " botching " in its worst form, and under no circum- 
stances should it be resorted to. Very often pivot holes 
require to be made smaller ; one way of doing this is to ascer- 
tain in which direction the plate is worn away, drill a hole 
under direction of wear and file a plug to fit, and drive into 
the hole. This will force the worn part of the plate inwards. 
Continue to drive in the plug until the pivot hole is too small ; 
it may afterwards be opened to proper size with a round 
broach. If the plug holes are chamfered on each side and the 
plugs filed to a proper length, carefully riveted, smooth-filed 
and polished, the plate will not be disfigured, and a sound 
hole and depth will be made. Sometimes two or even 
three plugs are inserted, all on the side where wear has 
occurred. 

The usual method of putting a new hole is as follows ; it re- 
quires practice to be successful. Ascertain direction and 
extent of wear in the old hole, then, with a round file, cut away 
those parts of the hole that are not worn to the same extent, 
and broach out round and smooth at least twice, but better 
thrice the diameter of the pivot Drill a hole nearly large 
enough to fit the pivot in a piece of hard brass for a bush, 
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turn it on a straight arbor to fit plate, rivet in its place, file 
level with the plate, and polish. 

If a pivot hole be so large that a smaller one is desirable, 
the object will be accomplished more satisfactorily than by 
closing, and an expert workman will do the work about as 
quickly by putting in a new bush. The best way to proceed 
is to broach the old pivot hole three or four times larger than 
its original size, being careful to have a straight and round 
hole, widest towards the outside of the frames, and the edges 
of the hole carefully chamfered. The hole is now ready to 
receive the bush, which may for some purposes be made excen- 
tric, so as to admit of being turned round to that position that 
will make the depth of the wheel and pinion most accurate. 

An eccentric bush can be made with ease and great rapidity 
in any lathe that has a chuck that will hold a piece of wire. 
Grip a piece of tough brass wire in the chuck, and turn it to 
fit the hole already made in the frame. Set it a. little out of 
truth, just as much as the bush is desired to be eccentric, by 
tapping it with a hammer. Centre the bush, as it runs in its 
new position, and bore up a hole of the desired size to fit 
the pivot. Cut off the newly-made bush just a little longer 
than the thickness of the frame, undercutting it a little at the 
same time. Open the hole with a broach till it fits tight on to 
its pivot, put the new bush in its place, and the necessary 
wheels into their places, and turn round the bush till the 
depth is right. The bush may now be riveted, and if fitted 
well, and not left to project too far above the level of the 
frame, a few taps of the hammer will tighten it, and the whole 
operation may be done in less time than it takes to write these 
directions. After riveting, the hole must again be enlarged 
to give the necessary freedom to the pivot, and at the same 
time polished with a round broach. The new bush must be 
properly countersunk, so as to retain the oil, and where the 
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bush was inserted the plate must be made flat with blue- 
stone, and afterwards repolished with rottenstone and oil on a 
woollen cloth. 

There is seldom much wear on the teeth of the wheels, even 
in the very oldest clocks, if the depths were right when the 
clock was new. Sometimes a tooth, or a few teeth, get broken 

by accident, and these can be easily replaced 
in most instances. Supposing a tooth is broken 
out, it will be necessary to put in a new one, 
which is accomplished in this manner : — ^With 
a fine saw cut out from the rim of the wheel. 



A 

Fig. 45. 




Replacing Broken 

Tooth in Clock where the tooth is broken off, a dovetail-shaped 

Wheel. . . 

piece, similar to that shown in Fig. 45, taking 
care not to damage the wheel in doing so. The usual saw 
employed for this purpose is an adjustable bow saw or frame 
saw. Fig. 46, 
which takes the 
saw blades 
used for pierc- 
ing metal and 
for fretwork. 
Saw blades, 
much wider, 

mounted in a rigid bow frame, like Fig. 47, and miniature back 
saws are used more frequently for general work. The saw 

blade should always 

be mounted in its 

frame to cut when 

pulled, not when 

being pushed away, 

that is to say, the teeth should slant towards the handle. 

Accurately fit a piece of brass, a little thicker than the 

wheel, into the dovetail, with enough projecting to form 



Fig. 46. — Adjustable Bow Saw. 




Fig. 47. — Frame Saw. 
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a new tooth. When this piece is well fitted, scrape off 
the sharp edges of the dovetail ; put in the piece, and rivet 
it well, so as to make it firm, taking care not to spread or 
damage the wheel. If the wheel is thin, and liable to be 
injured by the hammering, it is advisable to put a little tin- 
ning fluid to the edges of the piece before putting it in its 
place ; rivet it slightly, and then neatly run in a little solder. 
Soldering, in this instance, is better than riveting, because an 
inexperienced person, and even an experienced one, will 
sometimes stretch the wheel and put it out of round in the 
riveting process. Soldering, if a moderate heat be used, does 
no harm ; and if care has been taken to fit the brass exactly 
to the dovetaD, the solder will not show much when the sides 
of the wheel are polished. The tooth or teeth may now be 
formed in the new brass that has been inserted in the wheel, 
and if done agreeably to the above instructions, the wheel, 
for all practical purposes, will be equally good as when new. 
When the new piece is quite firm, file it flush with the wheel 
on both sides, and file up the tooth to the same shape and 
size as the perfect ones, midway between the adjoining teeth. 
Sometimes small holes are drilled in the edge of the wheel, 
and pins driven in to take the place of teeth. This plan is 
good as a temporary method, and may be practised in 
temporarily repairing a clock which could not at the time 
be removed to a workshop. But, although proper under 
such circumstances, it is not to be commended as an ex- 
ample to follow when a clock is being put in thorough 
repair. 

It occasionally happens that more than one tooth is broken 
out — it may be four or five consecutively — and then con- 
siderable difficulty is found in making a good job. The 
following plan will give a most satisfactory result if carefiiUy 
followed : Commence by fitting in a suitable piece of brass, 
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as already described. Then procure a slip ot zinc, drill a 
hole through it, and fit it tightly on the pinion or arbor upon 
which the wheel is mounted. Secure it at a part where the 
teeth are sound, and cut it to the curve of the wheel ; then, 
with a slitting file or saw, cut out a pattern of several teeth, 
a few more than you require in the new piece. When the 
zinc pattern is an exact copy of that part, bring it round to 
the new piece, allowing two or three of the zinc teeth to 
coincide with the wheel teeth at both ends of the new piece. 
Fix it in this position, and the new teeth may be then 
carefully cut with ease and accuracy. Another method of 
putting in a new tooth is to drill a hole radially into the rim 
of the wheel, and tap in a steel wire, which is then filed to 
the shape of a tooth. This is not such a good plan as the 
other, and does not look so well, but might be adopted in 
some peculiar cases as explained above. 

For most ordinary clocks, wheels can be purchased in sets ; 
but better ones are made to order by a wheel-cutter. The 
teeth will be finished, and require no further attention, unless, 
perhaps, to remove an occasional burr ; but the " crossings '^ 
or arms must be carefully filed out to the proper shape, and 
the side faces of the wheel finished up smooth and flat. They 
can be most conveniently " crossed out *' before mounting 
them on their pinions, and the faces best finished after mount- 
ing. When the wheels are sufficiently rigid they may be 
polished by holding rather a wide rubber against them as 
they revolve in the lathe or " throw." The rubber, which 
may be either of soft steel or of bell-metal, must be filed 
crosswise with a medium-coarse file, and then charged with 
oil-stone dust and oil. When all the file marks are out, clean 
the rubber thoroughly, file it again, and charge with crocus 
and oil to finish. When the wheels are thin, it is better to 
rest them upon a large cork, cut fiat and square, in the vice, 
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and polish with a robber, turning round the wheel slowly with 
the left hand. 

Small brass wheels may be cut on an ordinary lathe, a good 
division plate with a good index peg being quite sufficiently 
accurate for wheels of, say, 3 or 3I in. diameter. The cutter 
frame should be fitted with a single tooth fly cutter, for 
finishing. If the teeth are large, as for large turret clocks, 
previously remove the bulk of the material with an ordinary 
circular saw used in the cutter frame. For small teeth a fly 
cutter alone will do very well if sharp. Clock-wheel cutters 
drive their single tooth cutters at an enormous velocity, but 
where time is not a serious object a moderate velocity ac- 
complishes the work as well. 

Strictly speaking, every wheel ought to have a cutter 
adapted to its particular number of teeth, but practically 
there is so little difierence in the shape of the spaces between 
the teeth of the large wheels that about four or five cutters 
are enough for anything from 12 teeth up to a wheel of 500 
teeth, or a rack which may be looked upon as a wheel of an 
infinitely larger number of teeth. There is actually as much 
difference between the cutter for 12 teeth and that for 14 teeth 
as there is between the 100 and the 500, or rack cutter. A 
set of accurate templet gauges, 10 in number, and 2 in. pitch, 
the first of them being for 1 2 teeth only ; the second suitable 
for 13, 14 or 15 ; the sixth firom 27 to 34 ; and the ninth from 
75 to 300; the tenth for any greater number, will show that 
difference between the successive plates is very nearly even 
throughout the set. 

To chuck a wheel ready for cutting : if it is a thick wheel 
or has a boss, it may be driven on to an arbor and held between 
the lathe centres j or if it has no boss, it may be put on to a 
spindle like that of a circular saw, with a flange and nut. If 
it is a wheel with arms or " crosses " like an ordinary clock 
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wheel, it will want support sideways to stand against the cut. 
To secure this, face off a boxwood chuck whose diameter is a 
trifle less than that of the wheel to be cut, and drive into its 
centre a brass peg, which afterwards turn exactly to fit the 
hole in the wheel, and then fix the latter with some small clamps 
held by ordinary wood screws, which are screwed into holes in 
the face of the wooden chuck. The clamps may be made of 
any odd pieces of stout brass or iron plate that may come first 
to hand, their shape being of little or no consequence. 

The shape of cutters to suit pinion-wire may be got by cal- 
culating the diameter of the conical grinders that are used for 
sharpening the quarter hollows of the single tooth cutters, 
working from a drawing done to a very large scale by simple 
rule-of-three sum. 

All clock- wheels have their teeth points ** rounded " to 
their proper shape when they are cut originally ; but, in the 
event of one tooth having to be "topped," a file has to be 
used called a topping file, which is made with a fiat-filing face, 
and a " rounded oflf" back ; that is, it should be curved and 
quite plain, so that the back of the file rubbing against 
a tooth while the point of the next is being re-shaped, no 
damage will occur. The same shaped files are used for form- 
ing pinion leaves. Clock- wheels are rigid, and supposing that 
they are mounted on their respective arbors and fixed in the 
lathe or "throw," and continuous motion produced, water 
of Ayr stone and also blue-stone referred to before may 
be used to advantage, but the fine finish has to be pro- 
duced by means of " redstuff," probably by some workmen 
considered to be a crocus, though not really so. Tool-dealers 
sell it, and the kind necessary for the purpose is in lumps, 
in colour light claret, and mottled, resembling mildew. Such 
redstufi, mixed to the consistency of cream, is to be used 
after the dirt and grease have been removed with bread. 
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Procure a piece of boxwood, 6 in. long, i in. broad, \ in. thick, 
file it very flat and smooth, then apply some of the mixed red- 
stuflf to the boxwood by dabbing it on for two inches or three 
inches in length with the end of clean finger ; this polisher, 
pressed against and across the whole diameter of the wheel 
while in motion in the " throw," and drawn gradually back- 
wards and forwards, will produce a flat and smooth surface, 
having circular lines. By cleaning off" the dirty mixture with 
bread — ^having the bread quite clean, and mixed with a little 
very clean oil — a second application of the polisher will pro- 
duce greater lustre upon the wheel, and by successive polish- 
ings and cleanings a bright polish may be obtained. Don't 
use rouge with the mixture, because it soon dries and causes 
the polisher to adhere when it should be free, and for such 
work the burnisher must never be used. All that has been 
stated concerning cleanliness must be strictly adhered to to be 
successfiil. 

For American clocks the wheel is first stamped out in 
a circular form ; then it is " gutted " — that is, the spaces 
are made between the arms or spokes; the blank is then 
passed through a machine which makes it perfectly flat, and it 
is sent to a machine where the teeth are cut. Fifty or sixty 
of these wheels are placed together upon a steel spindle and 
run under a small circular saw, which makes the teeth. The 
cutter makes the required number of slits or grooves upon the 
circumference of the brass wheels, and in two or three minutes 
the teeth are all made. These wheels are again run under 
another machine, which rounds the corners of the teeth and 
finishes them up. They are then polished, dipped in acid to 
brighten them, and then plunged in lacquer to keep them from 
tarnishing. It is a mistake to suppose that the teeth of these 
American wheels are stamped out ; they are cut in the same 
manner as the teeth in English clock-wheels. 
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In repairing the escapement, probably in some instances 
there will be a difficulty in retaining all the original parts. If 
the escapement has been in action for a long time without oil, 
the points of the teeth of the 'scape wheel may be worn. 

Escape wheels are cut so differently, and the pallets pitched 
at an indefinite distance from the escape wheel, each accord- 
ing to the maker's fancy, so no method can be given by 
which the shape of the pallets have been struck out. As a 
rule, they should nearly fit the spaces between the wheel- 
teeth when pressed into them on either side, the great object 
being to have as little recoil as possible. In most cases, the 
wheel can be restored and rendered as good as new by putting 
it in the lathe and " topping " the teeth with a smooth file till 
they are all of equal length, and then dressing each tooth up to 
the proper shape with files ; but should the wheel have any 
inequalities in the division of the teeth, it is useless troubling 
with it. Put in a new escape wheel at once, for this part of 
the clock cannot be saved and justice done to the other parts. 
A new wheel can be very easily bought : or made by any per- 
son who has a wheel-cutting engine, and understands how to 
use it 

The pallets will be sure to be badly cut, because invariably 
they are the first part of these clocks to wear out. If they are 
recoil pallets, in most instances they can be repaired, if judi- 
ciously managed. 

The first thing to be done before taking out the wearings, 
or altering the shape of the pallets, is to let down the temper 
of the steel. This is done by heating to a cherry red, and 
allowing the pallets to gradually cool again. Having thus 
softened them, file the wearings nearly out with a rather 
fine file, and bend to proper shape. Then smooth-file 
them, and lastly, with a bell-metal or soft steel rubber 
and oil-stone dust, finish the acting faces of the pallets 

I 
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very smooth and free from file marks. Then close the pallets 
by bending them till they dosely embrace the namber of 
teeth they originally did. This is done with the greatest 
safety by placing the pallets between the jaws of a bench-vice 
and closing the vice gently. It will be noticed that by this 
method of closing pallets, the part nearest the movable jaw of 
the vice will bend first; so, after closing them. a little, it will 
be well to reverse the pallets in the vice that each aim 
may be closed equally. This method of bending is better 
than that of using a hammer; the strain does not come on 
the steel so suddenly, and pallets very seldom break when 
closed in this manner. After the pallets have been filed 
and closed, they are placed in the frames along with the 
'scape wheel. 

If, upon trial, there is found to be too much " drop " off 
the outside pallet on to the inside one, the pallets need 
" closing," or bringing closer together, which may be effected 
by placing them upon the jaws of the bench-vice, opened to a 
suitable distance, and giving them a tap with a small hammer, 
so as to bend them nearer together. Take great care in doing 
this, and see that the pallet arms have first been softened by 
heating as before directed, or they will break. If there is too 
much " drop '* off the inside pallet on to the outside one, the 
pallets require bringing nearer the wheel. If the excess is not 
very great, it may be conveniently adjusted by lowering the 
bridge or cock a little. To do this, remove the steady pins 
from the cock, and move it down so that the ."drop" is 
corrected ; file the screw-holes in the cock upwards, then plug 
the old steady-pin holes, and drill new holes in the plate for 
the steady-pins, so that the cock will be kept in its new place. 
When the drop is very excessive, a new hole must be put in 
the front plate nearer to the escape wheel, and the cock 
lowered as much as is necessary to make the drop equal and 
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Fig. 48. — Diagram of Escape-wheel 
and Pallets. 



'Correct. Fig. 48 shows the escape-wheel and pallets. The 
arrow indicates the direction in which the escape-wheel 
revolves ; A is the outside pallet, B the inside pallet. The 
pallets can now be hardened by heating to cherry redness and 
plunging into cold water, 
and afterwards tempered by 
warming till a part, previously 
brightened with emery, turns 
to a straw colour. 

The collet in front of the. 
hands is a trifling thing, but 
it seldom holds the hands 
Urm, and allows them to be 
moved small portions of 
^ace with ease and certainty. 

Before making a new collet, first straighten the minute spring, 
and put it on its place on the centre pinion. Put the minute 
wheel on its place on the top of it, and then the minote hand 
on its place ; now see the space there is from the face of the 
hand to the pin hole in the centre pinion. The collet is 

turned on an arbor like Fig. 49, and 
is made so high that it will just cover 
the hole, and then cut a slit in the 
collet just as deep as the hole is wide. 
Make the slit to correspond with 
the hole in every way, and in such a manner that when the 
pin is put in it will fit without shake. A collet made in this 
manner will last as long as the clock, and when the minute 
spring is set up the hands will always be firm^ and at the same 
time move easily, and not affect the motion of the clock when 
they are set backward or forward. The square on the pipe of 
thej minute wheel sometimes projects through the minute 
hand, so that the collet presses on this in place of on the 




Fig. 49. — Plain Arbor. 
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hand. When this is the case, the square should be filed down, 
because the minute hand cannot be held finn unless the collet 
be very much hollowed at the back, which it is not always 
advisable to do. 

In restoring the dials and brass work on the cases of these 
clocks, those inexperienced in the processes should not 
attempt doing the work. The bright work may be " dipped," 
or in particular cases the brass work may be gilt. Those not 
afraid of spoiling their clothes, or making their hands yellow, 
may dip the brass pieces in nitric acid, and rinse in clean 
water, after the old lacquer has been taken off by first boiling 
them in potash. The nitric acid will clean and bring the 
brass to its original colour, and it must be lacquered after- 
wards. The Mechanic's Workshop Handybook contains^ 
full instructions on these processes. The silyering of the 
dial can be done by following the instructions given on page 
66. Various methods of bluing the hands, after they have 
been thoroughly cleaned, are available. 

Such are some of the hints necessary to an inexperienced 
workman when repairing and restoring an old-fashioned clock. 
A clock of this class, however old, can with judicious care, 
be put in condition to do service for another generation, and 
preserve to its owner all the hallowed memories of the past 
that may be associated with the old clock. 




CHAPTER VII. 

FRENCH TIMEPIECES. 

I HE English market has been so flooded with French 
timepieces, manufactured in every style of orna- 
mentation, and sold at exceedingly low prices, that in a house 
where more than one clock is to be found there is almo^t 
sure to be a specimen of the horological productions of our 
continental neighbours. On page 12 will be found a brief 
description of French clocks, and we will now proceed with 
some further particulars of their construction and adjustment. 
. Probably no class of clocks used for ordinary purposes of 
time-keeping are capable of giving better satisfaction to the 
public, and less trouble to the dealer and repairer, than those 
known as French timepieces. Their comparative moderate 
cost, when real worth is taken into consideration, and the 
beautifuUy artistic design of the cases have been the means 
of creating a demand for them in refined communities all 
over the globe. Works of art in this line which were at one 
time only to be found in kings* palaces and noblemen's 
castles have now found their way into the dweUings of those 
possessed of less affluence, and they are gradually being in- 
troduced into the homes of all possessed of a cultivated 
taste and a moderate income. 

Although in some instances there is much trouble and little 
satisfaction in the going of newly-imported French clocks, 
in almost every instance the trouble can be traced to mis- 
management by those persons who were entrusted to put 
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them in order and adjust them. A little care and the exercise 
of sound judgment would prevent many annoyances that 
sometimes happen with pendulum French clocks. 

The ornamental cases require to be carefully handled, and 
special care should alwajrs be taken to prevent finger marks. 
In the very highest priced clocks this precaution is perhaps 
not quite so necessary^ because then the cases are either real 
bronze, or gilt and burnished ; but in the cheaper qualities^ 
and also in some highly ornamental patterns of cases, the 
gilding is easily damagedl A little cyanide of potassium and 
ammonia, dissolved in water, will often dean and restore it, if 
the gilding is not rubbed off the surface. There is a pre- 
paration sold in the form of a paste that renews the lustre of 
black marble cases if they have become dim. If the pre- 
paration cannot be got conveniently, a little beeswax on a 
piece of flannel is a good substitute. 

The movements of French timepieces, as the clocks are 
generally called, are small, the mechanism approaching that of 
the largest watchwork. In striking movements there is a com- 
plication of parts that renders the task of taking entirely apart 
and reconstructing an undertaking not to be attempted by the 
inexperienced jobber without due consideration. A plain 
watch, of large calibre, is perhaps a less delicate piece of 
mechanism to handle than a small size French striking move-' 
ment. The large number of axles, their small diameters, and 
the corresponding fragility of the pivots, render extreme care 
absolutely necessary in putting the plates together, or broken 
pivots will inevitably result. Page 119 illustrates all the wheels 
of both trains of a French timepiece, see Figs. 50 to 58. 

French timepieces are fairly easy to distinguish by a cursory 
inspection, and when the movement can be seen they may be 
Identified at a glance. Not content with supplying an immensel 
number of their ordinary productions, America sends ovei^ 
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Fig. s2.— Centre Wbeel and Pinion. 




Fic. 53.— UaiD Wheel and Fig. 38.— Locking Plate-Union 
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Going Train. Stuking Train, 

the wheels in a french striking clock. 






y 



I20 THE CLOCK JOBBER'S HANDYBOOK. 

spurious imitations of the Gallic The French movements 
are used in those elaborately gilt ornamental cases, usually 
kept under glass shades, that are seen in drawing-rooms. 
These very gaudy, though substantial-looking cases, are 
cheaply manufactured, being made of zinc cast in moulds of 
the design required, and subsequently gilt. Marble cases of 
every pattern suited for the mantel have French movements 
as a rule, and the well-known " drum " timepiece is essentially 
French. 

It occasionally occurs in newly-imported French clocks, 
that a movement has been fitted to a case that is not high 
enough to allow the pendulum to swing free when the clock is 
regulated to keep correct time. Sometimes filing a little off 
the bevelled edge of the bob will allow the pendulum to clear 
the bottom of the case, or stand, and allow the clock to 
be brought to time. Should more than a little be required 
taken off the edge of the bob, it is useless troubling with it 
further. Either get a new movement, or alter the train, or 
make a new pendulum bob of a peculiar shape. The train is 
easiest altered by putting in a new escape- wheel pinion con- 
taining one leaf less than the old one. In all cases where 
pinion wire can be had, putting in a new pinion is not much 
trouble ; but if this cannot be done, a new pendulum bob of 
an oblong shape may be used. May be there is not suffi- 
cient room for the bob to swing, or it may touch the bottom, 
or some projecting parts. The case should be cut away to 
allow the pendulum freedom if this is practicable. 

The pendulums of drums are always short so as to be con- 
tained within the case. The same movements are often put 
in cheap cases of more elaborate shape. The escapement of 
these movements is a recoil which receives impulse on one 
pallet only. The other pallet has its face concentric with the 
axis of oscillation, and consequent!/ receives no impulse. 
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The object of this arraogement appears to be compensatory 
^o that the power of the mainspring when fully wound up and 
•exerting an extra force on the impulse pallet, at the same time 
exerts the same extra force as a drag on the other pallet. The 
long frictional rest on the tooth against the face of the pallet 
•exercises a retarding influence on the vibration of the pen- 
dulum proportionate to the force of the mainspring. This 
compensates for the extra force of the impulse when the 
going barrel is fully wound. When the spring is nearly down, 
the dock may stop from insufficiency of power, and when 
fully wound the pressure of the tooth on the resting-pallet 
may be more than the weight, or active force, of the bob can 
overcome, and stoppage will result in this case also. Dead- 
beat and Brocot escapements are used in the better kinds of 
French timepieces and produce much better results. Long 
pendulums and heavy bobs being then used. 

The dials of French timepieces are generally enamelled on 
copper, though white cardboard is used for '' drums " and the 
•cheapest movements. A bezel, or rim encircling the dial, is 
fixed to the pillar plate, sometimes by three screws put in 
radially, and at other times by dogs and a set screw. From 
this bezel two arms extend nearly to the back of the case, 
being riveted near the XI. and III. respectively. Another 
bezel, or ring, is put at the back of the case through which 
two screws pass and screw into these arms. By screwing up 
these screws the two bezels are made to clip the case firmly 
between them. This is all the fixing the movement has ; 
the case always having a round hole the right size to contain 
the movement. It may be mentioned incidentally that move- 
ments are all made to definite sizes, and are consequently 
interchangeable. 

This method of securing the movement in its case allows both 
to be made independently, as they always are, and the mere 
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fitting — ^if simply screwing in deserves to be so described — 
is the woriE of a minute or so only. The movement is placed 
in the case with the XII. on th€ dial uppermost ; the two^ 
screws are put through the ring at the back and tightened up,, 
and thus the movement is fixed in the case. Through being^ 
dependent on this fixing alone to prevent any twisting round, 
the movement very often gets shifted in the winding, and as a 
result the escapement is thrown out of beat, and the dock 
stops. To this insecure method of fixing the movement in 
the case, French timepieces owe the greater portion of their 
failures to perform accurately. It is by no means a rare 
occurrence to see a movement twisted considerably out of its^ 
proper position, and sometimes it is impossible to fix the 
movement tightly by the means provided. A small pin fixed 
in the case and projecting to fit in a notch in the movement 
will often suffice to remedy this defect. 

The importers in this country seU the new timepieces- 
packed as they come from the Continental manufactories.^ 
There the movements are seldom set going in their cases^ 
Some timepieces that reach the retail shopkeepers possess- 
evidence that the movements never have gone since they were- 
put together. A pin driven through the plate and projecting 
far enough to prevent the rotation of a wheel is not an un- 
known occurrence. It may be assumed then, as a rule, the 
movements of French timepieces, as supplied to the retailer,, 
require to be taken apart and properly '' examined.'' 

This is a technical term, which is used to describe the 
process of carefully examining the various component parts of 
a movement, to see that each is suited to every other. Wheiv 
all the parts are collected together and put into position ta 
form a complete movement, they are, or rather should be,, 
examined. The examiner has to see that each moving part 
has sufficient freedom, and that all the bearings fit ; for 
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though the parts are all perfect as independent parts, yet as a 
whole they may fail to act together perfectly. Many sellers- 
of horological instruments are glad to avoid the requisite 
examination and adjustment providing the timepiece will go. 

When French clocks are impacked, whether they appear 
in good condition or not, it is always well to take the move- 
ments to pieces, and to examine every 
action in the clock. Begin by taking off 
the hands and the dial, first trying if the 
hands move freely, then examine the drops 
of the escapement to see if they are equal, 
and if they are not exactly equal, they 
can easily be corrected by moving the 
front bush of the pallet arbor with the 
screw-driver, this being eccentric for. 
the purpose, making a light mark across the bush with a 
sharp point, which will show how much the bush has been 
moved. The fly pitching may next be examined, and ad- 




Fig. 59. — Click Springs 




Fig. 60.— Click. 




Fig. 61. — Tool for letting down Main Springs. 

justed by the movable bush in the same way. The object of 
this bush being left movable is to admit of the depth of the 
fly being adjusted, and also to regulate the speed of the 
striking train. 




124 "^HE CLOCK JOBBER'S HANDYBOOK, 

The dial work and the repeating work, if any, may now be 
removed, and the main springs let dawn. (The click-spring 
and click are shown at Figs. 59 and 60.) A useful tool for 
this purpose is shown at Fig. 61, and the end and side 
shakes of the pivots in their holes carefully tried, and all the 
depths examined — as a general rule they will be found to be 
correct. The pivots will, in some instances, be a little rough, 
and it will not be much trouble to smooth them. After 

examining the main-springs, notice that the 
arbors are free in the barrels. 

Some of the more easily imderstood and 
glaring faults of a new clock may be set right 
by a careful treatment and ordinary skilL For 
the purely technical and less conspicuous defects 
the movement of a French timepiece will re- 
quire to go through the hands of an experienced 
man. 

Though it may appear scarcely credible to 
the inexperienced, yet movements having pen- 
dulums altogether too long for the particular 
sized case are occasionally sent out. As abeady 
mentioned, when this occurs the clock jobber 
Crutch ofPrench^jl P^t a new escape-wheel pinion, having an 

extra leaf in it. By this means a pendulum 
much shorter than the original may be used. When the error 
is but slight, the bob is sometimes made oval by filing from 
the bottom edges ; this allows the bob to be lowered. By 
filing firom the top edge the centre of gravity is lowered still 
further. 

The crutch, Fig. 62, the piece which is fixed to the pallet 
istaff, and in which the pendulum rod acts, is generally put 
on the staff •* spring-tight " only, the object being that the 
clock may be set in beat by giving it a good shake. The 




Fig. 62. 



SUSPMNSION SPSTNGS OF FRENCH TIMEPIECES. laj 
plan is perhaps to be conunended for clocks that are con' 
tinnally moved and often stood on unlevel places. Yet it is 
by no means desirable in a clock that is practically a fixture. 
Unless fixed tightly, the crutch is liable to be shifted, thereby 
causing many casualties, which result in an unaccountable 
variation in the going qualities. 

The suspension, by which the pendulum is hung, is gene- 
rally that known as the Breguet ; which is a thin steel spring 
usually shaped like Fig. 63 or Fig. 64. To regulate the 
timepiece a sliding piece, firmly clasping the spring and 
moved vertically by a screw, is used. This 
screw is actuated by an arbor with a square 
end projecting close above the XII. on the 
diaL A silk suspension is found m some 
French timepieces, but this arrangement is 

now very little used, it being so greatly 

' . . . Figs. 63 and 64. 

influenced by atmosphenc conditions. ''" 



11 



consists of a loop of silk thread by which . p^^Socka. 
the pendulum is hung. 

In handling the suspension-spring use great care, or it wilt 
inevitably become crippled, causing the pendulum bob to 
wabble. When a French clock pendulum wabbles the 
quickest and best way to cure it is to put a new suspension- 
spring. 

The r^iulation of these timepieces is often a very perplex- 
ing process, on account of the large amount of what engi- 
neers call backlash between the square that is turned by the 
key and the sliding piece that confines the suspension-spring. 
There is one pair of wheels which transmit the motion at 
right angles, but the teeth of the wheels are not cut on a 
mitre bevel, hence there is often considerable play here. The 
screw itself is fitted in a bearing, and generally has more or 
less end play, besides any slackness in the fit of the thread in 
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the sliding nut whidi also causes a loss of time in trans- 
mitting the motion. The combined effect of all these slack- 
nesses is to quite baiSe any 
estimation of the actnal result 
produced by a certain amount 
uf movement imparted to the 
fiont end of the r^ulating 
axis. 

Suppose the pendulum has 
been shortened till the time- 
piece eventually gains^ slightly. 
Perhaps by moving the nut a 
distance equal to half a turn 
of the screw would suffice to 
lengthen the pendulum the cor- 
rect amount. It is, however, 
quite possible that as much 
as two whole turns of the arbor 
will be necessary before the screw itself commences to move 
the sliding nut Under these drcumstances half a turn of the 
regulating axis in one direction will produce as much effect 




Fig, 66.— Locking Plate Detent. 



on the going of the clock as two and a half turns in the re- 
verse direction. For this reason it is always advisable to have 
a mark on the r^ulator itself, that is on the sliding nut, and 
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this will enable the operator to observe the exact amount i^f ': 
the alteration he makes. 

The movements of marble timepieces are generally pro- 
tected from dust, &c., by a piece of sheet zinc bent round to 
a cylindrical form, and having a piece cut away to allow the 
pendulum rod to swing freely. The rings or bezels at both 
back and front are made to open. They are 
fitted with glasses so that the works are shut in " eI""^""" '' 
Daurly closely. The gilt-case timepieces under fig. 68. 
^lass shades have no glass doors, and depend ^^^^ ^^l^^^^' 
on the shade only to keep out all dust, &c. 

When the clock-jobber has to repair one of these French 
timepieces, he nearly always takes the movement out of the 
-case for convenience in carrying, and the movement is set 
^oing in a timing stand, such as is shown at Fig. 65, which 
is a very convenient form as it is adjustable to take different 
sized movements, and folds up when niot in use. The case he 
leaves at the owner's house whilst the movement is put in 
order; this is then tested in an adjustable fi:ame or hobe. It 
is easy to understand from this that any of the causes of 
stoppage that exist in the case only may be quite overlooked 

by the workman who 
has put the movement 

Fig. 69. — Hammer Arbor. ^ 

The striking me- 

FIG. 70.-Hammer spring. ^^°^ of French 

timepieces is generally 
arranged to give one blow at each half hour in addition to 
striking the hours. There are two forms of striking work in 
common use. One is called the rack and snail, and it allows 
the hands to be turned forward to any extent, and the striking 
will not become disarranged so long as the dock is allowed 
to strike at twelve o'clock. The other form is known as the 
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locking-plate, and with this it is necessaiy to allow the 
mechanism to act at each hour and half hour or the clock will 
strike incorrectly. The snail is driven by the 

r~. motion wheels of the dock, and consequently its- 
^ position always corresponds with that of the hands^ 
The locking-plate travels with the striking train^ 
and it only serves to regulate the successive num* 
ber of blows, and is in no way governed by the- 
position of the hands. 

The accompanying illustrations show the various 
parts of the striking mechanism. Fig. 66 is the 
locking-plate detent; Fig. 67, lifter and warning 
detent ; Fig. 68, stud for lifter, &c. ; Fig. 69, ham- 
mer arbor; Fig. 70, hammer spring; Fig. 71, 
striking rack ; Fig. 72, locking plate. 

Considerable misapprehension exists with respect 
to turning the hands of a clock backwards. Unless> 

the clock is a striker, or one that chimes, there is no harm 

done by setting it back. When a striker, it may be set back 

as much as twenty minutes or 

so, if done at the right time, that 

is when the minute hand points 

to a few minutes before striking 

time. Then it may be put back 

to the point at which the last 

striking occurred. The long 

hand, showing the minutes, is 

the one always to be moved, 

and if it is particularly fine, 

extra care must be exercised so 

as not to break it. In ordinary cases ordinary caution is all 

that is necessary to guard against accidental breakage. 

When the striking is wrong, that is if the clock strikes a 



Fig. 71. 

Strikmg 
Rack. 




Fig. 72.— Locking Plate. 
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different number to the time to which the hands point, the 
way to set matters right is simply to turn the hour hand to the 
figure representing the hour last struck. The hand is fitted 
spring-tight to allow it to be moved for this purpose. If very 
tight, be careful not to break it. See that it is quite tight on 
the cannon of the hour wheel after having altered its position 
on the minute wheel. 

The escapements of these timepieces have been already 
briefly alluded to. It is interesting to recollect that those 
escapements which are " dead-beat " are made to gain by in- 
creasing the weight of the pendulum bob and by diminishing 
the motive force. The recoil escapements are affected in the 
opposite manner. This peculiar property is of course only 
very slight, the effect produced being totally inadequate to the 
cause. 

The pendulums of French timepieces have solid brass bobs 
always proportionately much heavier than the pendulum bobs 
of English clocks. The rod is a plain steel wire, which from 
motives of economy and in the practical results is much pre- 
ferable to the flat rod used in English clocks. The very small 
and ridiculously cheap " tic-tac " drum timepieces are of 
course excepted. They have a spherical bob screwed on to a 
wire rod, itself fixed to the pallet staff and acting without the 
intervention of a crutch. The performance of these timepieces 
is excellent considering their low price, and if the pallet holes 
are kept in good order, that is to fit the pivots, which wear 
very rapidly, the " tic-tacs " will go and keep fair time till 
they are literally cut to pieces by wear. 

Drum Timepieces are often very troublesome to the clock- 
jobber, and seldom go satisfactorily for any length of time with 
the treatment they ordinarily receive. The following method 
of dealing with them is at once the best, cheapest, and, in the 
end, most satisfactory. In addition to the ordinary carefuJ 

K 
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examiaation of depths, end-shakes, sizes of holes, &c., it is 
necessary to bear in mind the following principal causes of 
their bad performance — defective calliper, roughness of finish, 
and faulty escapements. Defective calliper must be con- 
sidered unalterable, for we cannot prudently make any useful 
alteration in the proportions of the various parts, as the 
expense would probably be more than the timepiece is worth. 

One very important part which demands attention is the 
mainspring. The mainspring usually has to make such a large 
number of turns for the timepiece to go the prescribed eight 
days, that considerable skill is required to make an escape- 
ment which will give a fairly uniform rate. Therefore it is always 
desirable to have a thin mainspring, in order to obtain as 
many turns as the size of the barrel will admit. 

Roughness of finish must be remedied, especially in the 
parts furthest fi'om the motive force. To this end, thin down 
the third, fourth, and escape wheels, when found unnecessarily 
thick, by filing with a fine-cut file, and finishing smooth with a 
piece of water-of-ayr stone. Take care not to raise a " burr " 
by using too coarse a file, and look out for imperfections in 
the teeth. If the pivots of the escape-pinion and pallet-arbor 
are left any too large, reduce the size of them by " running " in 
the turns, and burnish them well. 

The escapements are almost invariably found to be faulty in 
these timepieces, and are usually their greatest defect. With 
the object of rendering the pendulum insensitive to the vary- 
ing power of the mainspring, the pallets are made as close to 
the arbor as possible, embracing only one or two teeth of the 
escape-wheel. The inside pallet communicates impulse to 
the pendulum, but the outside one, forming part of a circle 
struck from the centre of motion, gives no appreciable im- 
pulse, as the escape-wheel teeth merely rest " dead " on it. 
This principle may be carried too far, and the result is that at 
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times there is insufficient force at the escape-wheel with such 
a small amount of leverage to maintain the vibrations of the 
pendulum, and then the timepiece stops. As no beneficial 
alteration of the original pallets can be made in a proper 
workmanlike manner, it is best at once to condemn them, and 
make new pallets. By very carefully following the instructions 
now given, no great difficulty will be experienced in pro- 
ducing favourable results. 

The object in making new pallets is to obtain a longer 
leverage, so that the occasionally diminished force may prove 
sufficient to keep the pendulum vibrating ; and the difficulty 
which arises is to make them of such a shape that this vaiying 
power of the escape-wheel does not influence the time of the 
pendulum's vibrations, however much in may the extent The 
object is attained by making the pallets embrace a larger 
number of teeth, which brings them a greater distance from 
the centre of movement, and thus increases the leverage. 
The difficulty is overcome by making the pallets of such a 
shape that the escape-wheel teeth rest as " dead " as possible 
during the swing of the pendulum beyond the distance 
necessary for the escape to take place. 

From a consideration of the shape of the escape-wheel 
teeth, and the distance the pallet arbor is pitched from the 
escape-wheel, it will be readily seen that, though the outside 
pallet can be easily made to give the desired effect, it is im- 
possible to make the inside one of any shape that will not 
produce more recoil than is desirable. To render this recoil 
as insignificant as circumstances admit, great care must be 
bestowed in suiting this pallet to the wheel, and for the same 
purpose it is advisable to make it nearer to the pallet arbor 
than the outside one. 

Before making the new pallets, file away the ^old ones, 
guarding the pivot so that the file cannot slip and break 
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it ojQT, leaving the arbor round, smooth, and slightly taper. 
Procure a small piece of card, and make a straight line down 
the middle of it; then, with a pair of compasses, take the 
distance from the escape-wheel pivot-hole to the pallet arbor 
pivot-hole, and make two small holes through the card upon 
the straight line that distance apart. In one of these holes fit 
the escape-wheel arbor so that the wheel rests flat upon the 
card, and in the other fit the pallet arbor. The number of 
teeth most suitable for the new pallets to embrace must be 
decided by the character of the train ; if it be fairly good, four 

will be found sufficient ; if very 
^oiigid, five had better be the 
C: . ' , \ ^ ^ " /number. 

Select a piece of good steel, of 
suitable thickness, for the pallets, 
soften it, drill a hole through, and 
fit the pallet arbor in to the pro- 
per distance. Put the escape- 
wheel arbor through one of the 
holes in the card, and the pallet 
arbor, with the piece of steel on it, in the other, and see how 
much requires filing off, so as to leave only sufficient to make 
the pallets of the proper length. Now mark off the posi- 
tion of the opening between the pallets, the distance of the 
inside pallet from the line of centres being equal to the 
space between two of the escape-wheel teeth, leaving the 
space between the points of three teeth on the opposite 
side of the line of centres. Fig. 73 shows the escapement 
enlarged, so as to make it plain. It is advisable not to file 
out the full width until the pallets are roughly shaped out and 
ready for escaping. They should be made the shape shown 
in diagram. Fig. 73, keeping them flat across the surface, and 
may be roughly " 'scaped " for trial upon the card, which, by 




Fig. 73. — Improved Pallets for 
Drum Timepiece. 
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bending, can be made to move the pallets nearer or further 
oif, as desired. 

When nearly right, finish the escaping in the clock frame, 
taking great care not to get too much drop on to the inside 
pallet, as there is no way of altering it should there be an 
excess. The drop on to the outside pallet is easily adjusted, 
as the hole in the front plate is in a movable piece, which can 
be turned with a screw-driver. Respecting the shape of the 
inside pallet, it will be seen that its point resembles a half 
tooth of an ordinary wheel ; this is to cause the friction and 
recoil, which are unavoidable, to take place with the least im- 
pediment to the pendulum, as this shaped pallet rolls upon 
the faces of the escape-wheel teeth, whilst the ordinary form 
scrapes them. 

When the pallets are properly " 'scaped," it only remains to 
finish them all over in a workmanlike manner, and harden and 
temper them. The sides should be nicely " greyed " by 
rubbing them on a flat piece of plate glass with oilstone-dust 
and oil, and the acting faces should be polished with diaman- 
tine or redstuff. It will be generally foimd sufficient to secure 
the pallets by driving the arbor in tight, but if thought 
necessary, they may be pinned on. The timepiece may then 
be cleaned and put together, observing that it is nicely 
'' in beat," according to the conditions already stated, and its 
performance will be found all that can be expected from an 
eight-day spring^ movement, without a fusee, and in such a 
limited space. 

Sometimes these drum timepiece movements are fitted into 
large gilt or bronze cases, where there is plenty of room for 
any motion the pendulum might take. Under these circum- 
stances, it is a great improvement to suspend the pendulum 
by a spring. Then the pallet-arbor pivots, being relieved of 
the dead weight of the pendulum, do not wear the holes so 
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quickly, and, as the friction is considerably reduced, the pen- 
dulum is kept in motion with less power. The way to put a 
spring suspension is as follows : If there is sufficient sub- 
stance in the cock above the pivot-hole, drill a hole through 
the cock, and fit in a piece of -^ brass wire, with a slight 
shoulder, and rivet it in secure. Cut off so as to leave it about 
\ in. long, and make a saw-cut to receive the brass mount of 
the pendulum spring. The underneath part of this stud 
should be left nearly in a line with the centre of the pivot - 
hole. 
When the pivot-4iole is too near the top edge of the cock to 

allow this to be done, a piece of brass 
must be fitted on to the cock to receive 
the stud, and a very convenient shape is 
shown in A, Fig. 74. Procure one of the 
thinnest and most suitable French clock 
pendulum springs, and fit one of the brass 
Improved Su^>eii8ioii mounts into the saw-cut in the stud, and 
Arrangement. arrange it SO that the spring, when in 

action, may bend as near as possible in a line with the centre 
of the pivot-hole ; then drill a hole through the stud and brass 
mount, and secure it with a pin. Fit a steel pin on which to 
hang the pendulum in the hole through the other brass mount. 
.The pendulum rod should be a piece of straight, small-size 
steel wire tapped with a thread at both ends. Make the hook 
exactly like the ordinary French dock pendulum hooks, only 
very much smaller and lighter, and fit it on one end of the 
pendulum rod ; screw the pendulum bob upon the other. Cut 
a piece off the old pendulum rod, so that the piece remaining 
attached to the pallet-arbor reaches to opposite the centre 
wheel hole, and fit it a crutch on the end. All the parts must 
be as small and light as possible, and the pendulum bob 
must be round and turn tolerably tight. 
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The process of cleaning the movements of a French time- 
piece is one involving some amount of care. la the early 
part of this chapter the delicate nature of the mechanism has 
been mentioned. To dismount the movement from the case, 
first open the bezels and see how the movement is secured. 
Remove the pendulum ; if a striking clock the bell must be 
removed first in order to get at the pendulum. Unscrew the 
screws which fix the movement and draw this out fi'om the 
front. In order to take it apart, a small screwdriver and a pair 
of pliers are wanted. 

The hands must be taken off first ; to effect this it is only 



0- 



Wbe«l ud PinioQ. 
Fig. 75.— Hour Wheel. 

necessary to pnsh out the small pin which is driven in the hole 
diametrically across the centre arbor. The hands will then 
lift off. Take notice of the position of each pin, and recollect 
it as removed, so that each may be replaced correctly. Take 
the dial off next ; this is done by withdrawing the pins, which 
are put throi^h the feet of the dial plate. 

When the dial is off, remove those wheels that are loose 
beneath it Figs. 75, 76 and 77 show the motion wheels 
found under the diaL If the clock is a non-striker there will 
be only three motion wheels to remove, but if a striking 
movement it will have several pieces of mechanism beneath 
the dial When these are off, uke off the cock, remove 
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the pallets and stafl^ Figs. 78 and 79, carefully, and the move- 
ment will nm down if there is any power left in the spring. 
See that the train has thoroughly run down before attempting 
to separate the plates, or breakage of a more or less serious 
nature is inevitable. 
Separate the plates by withdrawing the pins in the pillars ; 

generally there 
are four pillars, 
and the pin of 

Fig. 78.--Pallets. Fig. 79.— Pallets StaflE. ^ 

each one must 
be removed before the plates can be separated. Lift the 
upper plate off gently, leaving all the wheeb and pinions in 
their proper positions on the pillar plate. Take out each axle 
separately, and endeavour to fix the position of each in the 
memory till the time comes for putting together again. A 
striking movement contains a double quantity of wheels, &c., 
and is very much more difficult to put together than a plain 
movement, that is, to an inexperienced hand. Until pro- 
ficiency has been attained in manipulating a plain movement, 
the treatment of a striker should not be attempted. On page 
1 19 all the wheels of both going and striking trains are shown. 

Eadi part of the movement is carefully cleaned by brushing 
with whiting, a soft cloth being used to hold the parts. The 
pivot-holes in the plates must be carefully cleaned out by 
means of a piece of stick cut to a point and twirled round in 
the hole. Professional clock jobbers use " peg-wood,'* which 
is wild cornel, sold in bimdles by all material dealers. A 
skewer will answer the purpose. The spaces between the 
pinion leaves must be all cleaned out carefully by the aid of a 
pointed stick. 

The. barrels which contain the mainsprings must be opened 
by prizing the lid with a lever. A small notch in the edge of 
the barrel lid is cut for this purpose. The position of the 
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band lid must be marked, so that it will be replaced correctly. 
When the lid is off, the bairel aibor may be taken out Be 
very careful not to disturb the mainspring. Beginners should 
not attempt to take mainsprings out of barrels, as there is 
considerable difficulty in getting them back if the operator is 
inexperienced. A new mainspring is 
usually coiled up and fastened with 
wire lite Fig. 80. The holes in the 
barrel itself, and in the cover, must 
be cleaned with the wood. The 
arbor, which forms the axle of the 
barrel, must also be cleaned, and 
these bearings oiled when the barrel 
is put t(^ether. It may not be 
superfluous mformation to the beginner to mention that 
the barrel rotates on its aiboi when the movement is going, 
consequently the holes in the barrel require to be lubricated. 
The barrel arbor does not revolve in the plate except during 
the process of winding. The mdnspring itself should have a 
little oil applied to it. A drop or two on the upper edge of 
the coils will amply suffice ; it will distribute itself on the coils 
of the spring when that is wound up. The oil must be applied 
before the barrel cover is replaced. 

The movement is put together after being cleaned by care- 
fully and eitactly replacing the pieces precisely in the inverse 
order to that in which they were separated. It is scarcelypos- 
sible to enumerate the order in which the reconstruction is 
eflected, as it may differ in various movements. The pillar 
plate is usually laid down as a foundation, the centre wheel is 
the first to be put in its place ; the plate being rested on a 
small box or hollow structure, so that the centre arbor may 
project as it should. The barrel, or two barrels, are next put 
in, and the various smaller wheels are subsequently placed in 




138 THE CLOCiC JOBBER'S HANDYBOOK, 

their respective positions in the order that may best suit the 
workman. When all are in, the upper plate is laid on. The 
longest pivots are got into their holes first, and this is con- 
tinued till one of the pillars projects sufficiently to allow a 
pin to be put in. As soon as the pin is in the plates are to 
an extent secured. 

The locking of the striking work of these clocks is very 

simple, and all the 
pieces are marked that 
are necessary to be 
marked. All the work- 

FiG. 8 1. —Hammer of French Timepiece. _ ^ u 4.^ a^ :« 4^^ 

'^ man has to do is to 

follow the marks, and he cannot go wrong; he should not 
begin to bend or twist an3rthing, or he will soon find himself 
in serious trouble. The hammer, Fig. 8i, usually requires to 
be bent to make it strike the bell correctly. 

It is easy to see which axle prevents the plates closing, and 
it is then shifted till the pivot comes under the hole, and so 
allows the plate to close slightly, and another axis binds. This 
is moved carefully to the hole its pivot should go in, and the 
process continued till the whole of the axes are in position. 
The pins are then all put through the pillars, and by appl3ring 
a little pressure to the edge of the barrel, the freedom of the 
train is ascertained. The whole series of wheels should re- 
volve freely, and continue to spin round even when the pro- 
pelling pressure is withdrawn. 

There are a few items to which special attention should be 
directed. Be sure that the arbors in the barrels are oiled, and 
that the mainsprings are hooked before you put them in 
the clock frame. Be sure there is oil on the pivots below the 
winding ratchets before they are put on, and that the wheel 
that carries the minute hand moves round the centre pinion 
with the proper tension, before you put on the dial. This 
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cannot be remedied alter the dial is on without taking it off 
again, and if the hands are loose, results iaXal to the character 
of the clock are sure to follow. 

All the pivot bearings are carefully oiled, and for French 
timepieces the clock jobber should purchase a bottle of the 
oil specially prepared for clock work. The various parts of 
the movement that were removed previous to separating the 
plates are next put in their respective positions. Each bearing 
is oiled as the work proceeds, or some may be covered over 
by some parts subsequently. The pallets, or the points of 
the escape-wheel teeth, should be oiled. When the move- 
ment is put together complete it is replaced in its case, wound 
up, set going, and after some slight regulation will probably 
go well for two or three years without further attention. 

On fastening one of these clocks in its case it is generally put 
in beat by moving the dial round a little till the ticks become 
equal; but it sometimes occurs that when the clock is in 
beat, the dial is not upright in the case. When this happens^ 
it is always best to take the clock out of the case and bend 
the crutch or back fork at its neck till it moves exactly as 
far past the centre wheel pivot on the one side as on the other 
when the pallets allow the escape-wheel to escape. If this is 
done, the dial will be upright when the clock is in beat. 

Some French clocks have their crutches or back forks 
loose, or rather spring-tight, on their arbors. This is some- 
times done in movements that have plain pallets, and always 
in those that are jewelled. If the pallets are exposed in 
front of the dial, the eye will show if the clock be out of 
beat; but if they are inside, you cannot tell without close 
listening. One of the objects of the loose crutch spoken of 
is that the clock can be put in beat by giving it a shake ; but 
it is evident that if a shake puts it in beat, another shake will 
put it out of beat again. Great annoyances arise from these 
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loose crutches, and much trouble is caused by the house- 
maids moving the clocks in their dusting operations. The 
crutches ought always to be rigidly tight, except, perhaps, 
when the pallets are jewelled, and when the dock is not 
liable to be moved from place to place. 

In French clocks with visible escapements, the spring-tight 
collet, which is used so that the clock will set itself in beat, 
is one item that requires especial attention. The crutch 
frequently moves too easy on the pallet arbor, and the clock 
stops. If it is thought desirable for the clock still to set itself in 
beat, the best way to make the collet hold better is to remove it 
from the arbor, and dose it in by driving it into a taper hole. 
When convenient, make it a fixture, drill a small hole through 
the collet and pallet-arbor, and put a steel pin through. 

In regulating one of these clocks, it is always safest to turn 
the case round, examine the regulator, and if it is a Breguet, 
put a slight mark with a sharp point across the moving piece. 
When the regulating square is turned, you will see exactly how 
much the regulating piece is altered; there is sometimes a 
want of truth in the screw that moves the sliding piece, which 
deceives people as to the distance they may have moved the 
regulator. There are various kinds of regulators, but probably 
the Breguet is the most common of those of modem con- 
struction. Clocks which have silken thread regulators should 
always be regulated with caution, and when small alterations 
have to be made, it is well to use an eye-glass and notice how 
much the pendulum is moved up or down. When a clock 
with such a regulator has to be moved or carried about^ when 
it is out of the case, it is always best to mark the place where 
the pendulum worked in the back fork when it was regulated 
to time; for should the thread be disarranged, it can be 
adjusted so as to bring the mark on the pendulum to its 
proper place, and the regulation of the dock will not be lost. 




CHAPTER VIII. 

LATHES AND TURNING APPLIANCES. 

|H£ turning which has to be done in clock jobbing, 
and even generally in clock making, has hitherto 
monopolised a peculiar form of lathe. This is the clock- 
maker's "Throw," a machine which has held its place for a 
very long time, but which for economic work cannot compete 
against the ordinary lathe. 

The Metal Turner's Handybook, which is a com- 
panion volume to this, contains illustrations and descriptions 
of many scores of lathes and turning appliances useful in 
clockwork. The reader who desires to become acquainted 
with the many varieties should consult that book. 

In this chapter will be found illustrations and descriptions 
of lathes, &c., specially made for turning such parts of clocks 
as require to undergo that process. 

The illustration, Fig. 82, shows a pair of turns, or a turn 
bench, fixed in the jaws of the bench vice. The driving 
wheel is provided with a handle on each side, so that either 
hand may be used for turning it. This wheel is fitted on a 
frame, which may be swung out of the way when not actually 
in use. This illustration shows the way in which the 
clockmaker's throw acts, but in this latter the driving wheel 
is usually fitted to an arm which projects backwards from the 
turn bench, or throw. Below the bench seems to be a more 
convenient position for the hand when turning the wheel, but 
the old-fashioned plan is still used on throws. 
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F^ 83 shows another airangement of driving a small lathe, 
fixed in the jaws of the bench vice, bf means of a hand 
wheel. In this the frame which carries the wheel is jointed 
so as to give motion in any direction, and it has also telescopic 



Fig. Si.— Turn Bench Qtted with Throw and Driving Wheel. 

motion so that the wheel may be shifted into the most con- 
venient position for working, and any slight adjustment, neces- 
sary to make the band work satisfactory, is easily made. 

The turn bench in Fig. 82 is fitted with dead centres. Tlie 
small pulley, driven by the band from the wheel, runs on the 
centre of the turns. This centre is so fashioned as to make 
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the pulley nm between tvro collars upon it. The pulley itself 
has a tubular projection, called 
in clockwork a cannon, at its 
centre which rans on the steel 
rod forming the centre, and 
affords greater length of bear- 
ing surface. The pulley has a 
projecting pin shown in the 
figure, which engages with the 
tail of a carrier fixed to the 
work and so drives it round. 

Fig. 84 shows a dead centre 
fitted with a driving pulley in- 
tended for use in the lathe 
shown at Fig. 96 when it is 
desired to convert the running 
mandrel into dead centres. 
As here shown, it may be 
used in the turn bench in the 

manner shown at Fig. Sz.Fia. 83.— Laihe fitted wLth AdjastaWe 
„ . , . * Hand Driving WhaeL 

Sometimes fair leaders, such 

as are shown at Fig. 85, are used to guide the band from 

the hand wheel 

to the driving 

pulley of the dead 

centre. 

The ordinary 

forms of turn 

benches are shown 

by Figs. 86 and 

87. These are 

made of steel, having one poppet solid with the rectangular 

bar-bed, and the other sliding upon this bed. That part of 
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the bar tdiich is just bdow the fixed poppet has commonly a 
plate of brass riveted on each side. This is intended to form 
a fitting grip for the vice-jaws. It will be observed that the 

two illustrations show 
the torn benches they 
represent in opposite 
directions ; that is. 
Fig. 86 shows the 

Fig. 85.— Fair Leaden for Dead Centres. r -.i. u 1. 

place for the bench- 
vice at the right, and Fig. 87 at the left. In practice the turn 
benches are used both ways, and there is no trouble in revers- 






Fig. 86.— Turn Bench with Top Screws. 

ing them. All that need be done is to draw out the T rest and 
replace it from the opposite side. There is no difference 
between the two sides otherwise. The centres, which form part 
of these turn benches, are made from round wire usually of 
steel, but sometimes of brass. In Fig. 86 the centres are 
clamped by the pinching screws from the top, and in Fig. 87 
the poppets are split vertically by a saw cut, and the winged 
nuts at the side draw the two parts together, and so clasp the 
centre between:them. 

The T rests are both alike : they are capable of adjustment 
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in all directions. The sliding piece on the bar allows the 
rest to be placed at any desired point lengthways of the bed. 
The triangular bar, which at its near end has a boss bored 
thiongh vertically to receive the T, slides to and fro to suit 
any diameter of work. The T itself has a round tail so that 
it may be turned into any position angularly, and also rdsed 
or lowered to suit the turner. When a piece of work is to be 
put between the centres, the sliding poppet is placed in posi- 
tion on the bar, so as to leave enough space between the 
centres when these project only slightly from the poppets— in 
that position the poppet is fixed. One of the centres is also 



Fig. B-j.—Toxa Bench vrfth Side Screws. 

fixed with its end projecting slightly, and the work is then put 
between centres and finally set ready for turning. 

The centres used in the turn bench are often very numerous 
and varied in their forms. On page 98 several are shown in 
illustrating the method of running in a, clock pivot. The 
accompanying cut, Fig. 88, shows a set of six such as are 
usually sold with a turn bench. The upper centres a and b are 
alike, but differ in size. They are for running pivots, and 
have notches at each end of sizes ranging from that requured 
for large to that required for small pivots. The screws which 
appear in the illustration are intended to form rests for the 
burnisher, so as to ensure that this lies level, and so produces 
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a straight pivot. The heads of the screws are made hard, so 
as to resist filing, and in use, some caution is exercised to 
prevent any pressure being applied to the file or burnisher, 
which rests upon them, and is merely kept in contact to make 
a straight pivot The centre r is a plain rod having female 
centres at both the ends. The right hand end has a piece 

sliced away so as to allow a tool 
to be applied close to the centre, 
and d is quite a plain rod. The 
lower centres e znd/ait alike in 
shape, but the ends differ in size. 
The left-hand ends are pointed, 
with long cones, the right-hand 
ends are shaped to take pivots 
of different sizes. As before 
mentioned, the numbers and the 
forms of centres used in turn 
benches are different with almost each individual user. 

From the turn bench to the lathe is but an ill-defined tran- 
sition, and the following five illustrations show an appliance 
which may be called either. It is built upon the triangular 




Fig. 88. 
Centres for Tom Bench. 




Fig. 89.— Triangular Steel Bar. 

Steel bar shown at Fig. 89, and this part does not need any 
fiirther description. 

The poppets and the T rests, which fit into this bar, are 
shown at Figs. 90, 91 and 92. Fig. 92, on the right-hand 
side, is somewhat peculiar in its construction. It has a piece 
projecting from the base by which it is fixed in the bench- 
vice. This forms the dead centre poppet which may be ex- 
changed for Fig. 93, which has a running mandrel. These 



LATHE AND AFPUANCES. lAI 

two poppets are clamped to the triangulai bar by eccentrics, 
which aie actuated by the lever handles shown ptojecting to 
the right in each illustiadon. 

The next illustration shows how an ordinary turn bench, 




such as that in Fig. 94, is adapted to make a small lathe. 

An extra poppet, shown midway between the ordinary fixed 
and loose poppets, forms the coUar 
bearing for the small mandrel, and 
the tail pin is an ordinary centre 
passing through the fixed poppet. 
The mandrel is usually hollow, and 
has a conical mouth into which the 
chucks fit. There is a small clamp- 
ing screw tapped into the mandrel 
diameterwise, and the point of this 
impinges on the tail of the chuck 

*'"'■ ^3' and secures it against loosening by 

RnnniDB UaDdrel Poppet , , . „ ~, „ . 

Bhatmg, &c The pullqf on the 

mandrel can be driven either by a hand-wheel, like Fig. 82, 

or by a bow. 

In the illustration on p^c 148 is shown a machine which 

has the distinctive characteristics of a lathe. This is of 
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Gennan make, and has the nimuiig mandrel fitted in a head- 
stock of the style usual with turning lathes. It has a trian- 
gular bar-bed and a slide-rest This lathe can be readily 
removed from the socket which forms the pedestal on which 
it stands by loosening the 
■clamping screw shown project- 
ing from the near side. 

Fig. 96 shows a lathe called 
"The Go-ahead." The bed 
is a round bar of cast iron, 
with a rectangular groove cut 
in its far side, which serves to keep the headstocks, &c,, upright 
This lathe has three bar-beds, 8, 10 and iz in. long respec- 
tively, and a large quantity of attachments. In fact it may be 
used as an ordinary tunj bench, with a pair of poppets like 




Fig, 95,~GennaJi Lathe. 

that shown on the right ; and through various modi&catioos, 
up to a running mandrel, as shown at Fig. 96, driven by a 
foot-wheel under the bench. It has a compound slide-rest, a 
universal head, an apparatus for snailing and polishing, - 
numerous chucks and cutters specially designed to meet the 
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peculiar requirements of hoiological work. Several of these 
attachments are illustrated in various parts of this book. 
The centreing cone-plate, Fig. 97, shows how such attach- 



PiG. 96.— The Go-ahead Lathe. 

ments as the pivoting disc, Fig. 35, are used. The steel rod, 
which fits the back poppet, is tubular, and receives runners of 



Pig. 97.— CenUeing Cone-Flate for Go-ahead Lathe. 

various kinds. The illustration shows a cone point, and this 
serves to centre the cone-plate. Any arbor can be run in this 
lathe, with one end resting in some hole of the cone-plate of 
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suitable size, and fonning a collar beanng. The runner 
shown in Fig. 97 is leplaced by one having a drill in its end, 
and with this a hole is readily bored into the arbor exactly 
centraL 

This method is suited for drilling up pinions to repUce 
broken pivots, as explained on page 98. Sometimes the arbor 
requires to be centred with the point of a graver, which is 



Fig. 98.— Lathe For Generat Clockwork. 

easily d(me by brii^g the T-rcst into position to operate 
from the right-hand side of the cone-plate, as shown in this 
illustration. The cone-plate is shown clamped by a central 
stalk, and It may be replaced by other appliances, such as 
those shown at Figs. 35 and 36. 

A lathe of more general application is shown at Fig. 98, 
which represents a machine used for telegraph work in Ger- 
many. An examination of the illustration will show many 
peculiarities of construction, lliere is a fiill-size universal 
chuck shown ; this is quite peculiar to horological work. 

For diilliug, a special poppet is made, as shown at Fig. 99. 



DRILLING APPLIANCES. 



The lever, traminating in a handle at the upper part of the 
illustration, gives a very quick advance and withdrawal motion 



FiQ. 99.— Special Drilling Poppet (or use on Fig. 98. 

to the drill, which is held by a chuck of suit able size at the 
front end of the poppet barrel. 

Fig. 101 shows a bench lathe of Bole/s make, and designed 
specially for clockwork. 

On page i S3 is a typical American 
lathe for small work. The form of 
bed is shown by the part section, 
Fig. 100. TSas lathe is described, 
together with many useful chucks 
and appliances, in The Watch Jobber's Handybook. The 
illustration is reproduced here for comparison with the other 
lathes and turning appliances useful for clockwork. The next 



IS* THE CLOCK JOBBER'S HANDVBOOK. 

illustration. Fig. loj, is a fiiitaimia Co.'s foot lathe of the size 



and style suited for clock jobbing, and we may repeat that 
many such ars shown in Th£ Metal Turnsr's Handybook. 



AMERICAN LATHE. 
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The two following iUostiations show a lathe of peculiar 



Fig. 103. — Foot Latbe. 




Lathe foe Turning Clock Glasses. 



conBtmcdon, and interesting to clock jobbers especially. It 
is intended for turning the edges of glasses to be fitted into 



LATHE FOR TURNING CLOCK GLASSES. IJS 

clock bezels. The section, Fig 104, shows that a pneumatic 
arrangement is employed for chucking the glass. The com- 
plete lathe is shown at Fig. 105. 



Fig. 105.— Complale Lathe for Turning Clock Glasses. 
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JVeu? JPocket'Book for Mechanical Engineers, 

THE MECHANICAL ENGINEER'S POCKET-BOOK OF 
TA BLES, FORM UL^E, RULES AND DATA. A Handy Book of Reference 
for Daily Use in Engineering Practice. By D. Kinnear Clark, M.Inst.C.E., 
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one of the most useful of its kind published, and will be a very popular compendium."— £ff^>t^«r. 

" A mass of information, set down in simple language, and in such a form that it can be easily 
referred to at any time. The matter is uniformly good and well chosen, and is greatly eflucidated 
by the illustrations. The book wiU find its way on to most engineers' shelves, where it will rank a* 
aan of the most useful books of reference." — Practical Engineer. 

" Shonld be found on the office shelf of all practical engineers."— f»^//j- A Afechanic. 
• B 
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%3r The Author having compiUd Rules aud Data for his own use in a great 

uariety of modem engimeertHg work, and having found his notes extremely useful, 
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With upwards of 300 Illustrations. Medium 8vo, i8s. cloth. [Just published. 
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" This familiar text-book— well known to aU mechanics and engineers— Is of essential service to 
the every-day requirements of engineers, millwrights, and the various trades connected with 
engineermg and building. The new modernised Mition is worth its weight in gold."— f tft£/tii^ 
News. (Second Notice.) 

" This well-known and largely used book contains information, brought up to date, of the 
sert so useful to the foreman and draughtsman. So much fresh information has been introdaced 
a^ to constitute it practically a new book. It will be largely used in the office and worli^hop."— 
Mtchanieal fVoria, 
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Stone-'Working Machinery, 

STONE-WORKING MACHINERY, and the Rapid and EconomU 
col Conversion of Stone, With Hints on the Arrangement and Management 
of Stone Works. By M. Powis Balk, M.I.M.B. With Illusts. Crown ttvo, 95. 
"Should be in the hands of every mason or student of stone-work."— Cotf^ry Guardian, 
" A capital handbook for all who manipulate stone for building? or ornamental purposes.'— 
Mackimry MarkH, 

JPump Construction and Management* 

PUMPS AND PUMPING : A Handbook for Pump Users. Being 
Notes on Selection, Construction and Management. By M. Powis Bale, 
M.I.M.E., Author of " Woodworking Machinery/' &c. Crown 8vo, 2s. 6d. 
"The matter is set forth as concisely as possible. In &ct. condensation rather than diffuseness 

has been the author's aim throusfhout ; yet^he does not seem to hare omitted anything likely to be 

of use." — yournal iif Gas Lighting, 

Milling Machines, etc. 

MILLING : A Treatise on Machines, Appliances, and Processes em- 
ployed in the Shaping of Metals by Rotary Cutters, including Information oi> 
Making and Grinding the Cutters. By Paul N. Hasluck, Author of " Lathe- 
work.*' With upwards of 300 Engravings. Large crown 8vo, 12s. 6d. cloth. 

Turning. ^*"* published.. 

LATHE-WORK : A Practical Treatise on the Tools, Appliances, 

and Processes etnpioyed in the Art of Turning. By Paul N. Hasluck. 

Fourth Edition, Revised and Enlarged. Cr. 8vo, 5s. cloth. 

** Written by a man who knows, not only how work oufht to be done^ but who also knows how < 
to do it; and how to convey lus knowled^ to others. To all turners this book would be valuable. " 
'^EngiH€ering. 

" We can safely recommend the work to youne engineers. To the amateur It will rimply be - 
invaluable. To the student it will convey a great deal of useful information."— fw.^'iweer. 

Screw-Cutting. 

SCREW THREADS : And Methods of Producing Them. With 
Numerous Tables, and complete directions for using Screw-Cutting Lathes. 
By Paul N. Hasluck, Author of " Lathe- Work," &c. With Fifty Illustra- - 
tions. Third Edition, Enlarged. Waistcoat-pocket size, 15. 6d. cloth. 
*' Full of useful information, hints and practical criticism. Taps, dies and screwiag-tools gene- • 

rally are illustrated and their action described."— MecManicai fVorld. 

" It is a complete compendium of all the details of the screw cutting lathe ; in fact a ntuUutm- 

in-parvo on all the subjects it treats M^^^Xi."— Carpenter andBuiltUr. 

Smith's Tables for Mechanics, etc. 

TABLES, MEMORANDA, AND CALCULATED RESULTS, 
FOR MECHANICS, ENGINEERS, ARCHITECTS, BUILDERS, etc. 
Selected and Arranged by Francis Smith. Fifth Edition, thoroughly Revised 
and Enlarged, with a New Section of Electrical Tables, FoRXULiB, and 
Memoranda. Waistcoat-pocket size, is. 6^. limp leather. [Just published, 
** It would, perhaps, be as difficult to make a small pocket*book selection of notes and formulae 

to suit ALL exijsineers as it would be to make a universal medicine ; but Mr. Smith's waistcoat* 

ftodcet collection may be looked upon as a successful attempt." — Engineer. 

" The best example we have ever seen of 250 pages of useful matter packed into the dimen* 

eions of a card-case."— -^Mc^tiH^ Nezvs. " A veritable pocket treasury of knowledge."— /tmc 

JEngineer's and Machinist's Assistant. 

THE ENGINEER'S, MILLWRIGHT'S, and MACHINIST'S 

PRACTICAL ASSISTANT. A collection of Useful Tables, Rules and Data. 

By William Templeton. 7th Edition, with Additions. i8mo, is. 6d. clotfa. 

" Occupies a foremost place among books of this kind. A more suitable present to an appren. 

tice to any of the mechanical trades could not possibly be vaade."—BuiUi*i£ News. 

"A deservedly popular, work, it should be in the 'drawer' of every mechanic."— ^»^/£rA 
^Mechanic 

Iron and Steel. 

" IRON AND STEEL " ; A Work for the Forge, Foundry, Factory, 
and Office, Containing ready, useful, and trustworthy Information for Iron- 
masters; Managers of Bar, Rail, Plate, and Sheet Rolling Mills; Iron and 
Metal Founders j Iron Ship and Bridge Builders ; Mecnanical, Mining, and 
Consulting Engmeers ; Contractors, Builders, &c. By Charles Hoarb. 
Eighth Edition, Revised and considerably Enlarged. 32mo, 6s. leather. 

"One of the best of the pocket books."— fn^/trA Mechanic. 

" We cordlidly recommend this book to those engaged in Considering the details of all kinds of 
Iron and steel works."— iMnne/ Seima. 
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Engineering Construction. 

PATTERN-MAKING : A Practical Treatise, embracing the Main 

Types of Engineering Coustniction, and inclnding Gearing, both Hand and 

Machine made, Engine Work, Sheaves and Pulleys, Pipes and Columns, 

Screws, Machine Parts, Pumps and Cocks, the Moulding of Patterns in 

Loam and Greensand, &c., together with the methods of Estimating the 

weight of Castings; to which is added an Appendix of Tables for Workshop 

Relerence. £(v a Foreman Pattern Maker. With upwards of lliree 

Hundred and Seventy Illustrations. Crown 8vo, ys. 6d. cloth. 

" A wen written technical guide, evidently written by a man who understands an<l has prac> 

tised what he has written about. . . . We cordially recommend it to engineering students, young 

Journeymen, and others desirous of being initiated into the mysteries of pattern-making."— ^iti&fer. 

** We can con6dently recommend this comprehensive treatise.' --Building t^ews. 

" Likely to prove a welcome guide to many woricmen, especially to draughtsmen who have 

licked a traming in the shops, pupus pursuing their practical studies m our factories, and to an> 

ployers and managers in en^neering works, —//iartftwirf TreuU youmoL 

"More than 3^0 illustrations help to explain the text, which is, however, always clear and ex- 
plicit, thus renderug the work an excellent vatk m€CutH for the apprentice who desires to become 
master of his trade.' —£»v/ArA Mtchanic, 

Dictionary of Mechanical Engineering Terms, 

LOCK WOOD'S DICTIONARY OF TERMS USED IN THE 
PRA CTICE OF MECHA NICAL ENGINEERING, embracing those current 
in the Drawing Office, Pattern Shop, Foundry, Fitting, Turning, Smith's and 
Boiler Shops, &c. &c. Comprising upwards of 6,000 Definitions. Edited by 
A Foreman Pattern-Maker, Author of "Pattern Making." Crown 8vo, 
7s. 6d. cloth. 
"Just the sort of handy dictionary required by the various trades engM'cd in mechanical en- 

glneering. The practical engineerings pupil will find the book of great value in his studies, and 

every foreman engineer and mechanic should have a copy." — Building News. 

"After a carelul examination of the book, and trying all manner of words, we think that the 

engineer will here find all he is likely to require. It will be largely used." — Practical Engineer. 
"One of the most useful books which can be presented to a mechanic or student." — English 

Mechanic. 

" Not merely a dictionary, but, to a certain extent, also a most valuable guide. It strikes us as 

a happy idea to conibuie with a definition of the phrase useful information on the subject of which 

It treats." — Machinery Market, 

" Nc word having connection with any branch of constructive engineering seems to be 

omicted. No more comprehensive work has been, so far, issued. — KnowUt^e. 

" We strongly c>}mmend this useful and reliable adviser to our friends in the workshop, and to 

students everywhere."— Culliery Guardian, 

Steam Boilers. 

A TREATISE ON STEAM BOILERS: Their Strength, Con- 
struction, and Economical Working, By Robert Wilson, C.E. Fifth Edition. 
i2mo, 6s. cloth. 

"The best treatise that has ever been published on steam boOcxs."— Engineer. 

"The author shows himself perfect master of his subject, and we hearaly recommend aO ein> 
ploying steam power to possess themselves of the wotk,"—J^latul's Iron Trade Circular, 

Boiler Chim^neys. 

BOILER AND FACTORY CHIMNEYS: Their Draught^Potver 
and Stability, With a Chapter on Lightning Conductors. By Robert 
Wilson, A.I. C.E., Author of "A Treatise on Steam Boilers," &c Second 
-Edition. Crown 8vo, 3*. 6d. cloth. 

" FuU of useful information, definite in statement, and thoroughly practical in treatment. — 
The Local Government Chronicle. 

" A valuable contribution to the literature of scientific building."— 77i« Builder, 

Boiler Making. 

THE BOILER-MAKER*S READY RECKONER 6- ASSIST- 

A NT, With Examples of Practical Geometry and Templating, for the Use 

of Platers, Smiths and Riveters. By John Courtney, Edited by D. K. Clark, 

M.I.C.E. Thijrd Edition, 480 pp., with 140 lUusts. Fcap. 8vo, 75. half-bound. 

" No workman or apprentice should be without this hook."— Iron Trade Circular. 

" Boiler-makers will readily recognise the value of this vokime. . . . The tables are clearly 

4;>rinted, and so arranged that they can be referred to with the greatest fiidlity, so that it cannot M 

doubted that they will be generally appreciated and much MS»ai.''—M%HlMg 'journal. 

Warming. 

HEATING BY HOT WATER: with Information and Sug- 
gestions on the best Methods of Heating Public, Private and Horticultural 
Buildings. By Walter Jones. With Illustrations, crown 8vo, 2s. cloth. 
" We confidently recommend all interested in heating by hot water to secure a copy of tbis 
valuable little treatise."— ZA^ Plumber and Decorator, 
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Steam Engine, 

TEXT'BOOK ON THE STEAM ENGINE. With a Sup- 
plement on Gas Engines, and Part II. on Heat Engines. By T. M. 
GooDEVE, M.A., Barnster-at-Law, Profes-»or ot Mechanics at the Normal 
School of Science and the Royal School of Mines; Author of "The Princi- 
ples of Mechanics," "The Elements ot Mechanism," &c. Eleventh Edition, 
Enlarged. With numerous Illustrations. Crown 8vo, 6s. cloth. 
^ "Professor Goodev« has £^ven us a treatise on the steam eng^ine which will bear comparison 

with anythingr written by Huxley or Maxwell, and we can award it no hi^rher praise."— ^MrcMW**. 
** Mr. Goodeve's text-book is a work of which every youngs engineer should possess himself.'' 

^MiniH£r youmcU. 

Oas Engines. 

ON GAS-ENGINES, Being a Reprint, with some Additions, of 
the Supplement to the Text-book on the Steam Engine, by T. M. Goodevs, 
M.A. Crown 8vo, 2S. 6d. cloth. 
" Like an Mr. Goodeve's writings, the present h no exception In point of general excellence. 
It is a valuable little volame,"— Mechanical fVarld. 

ateam. 

THE SAFE USE OF STEAM. Containing Rules for Un- 
professional Steam-users. By an Engineer. Sixth Edition. Sewed, 6d, 
" If steam-users would but learn this little book by heart boiler explosions would become 
S'^nsations by their t9x\ty."—Engrlish Mechanic. 

Reference Book for Mechanical Engineers. 

THE MECHANICAL ENGINEER'S REFERENCE BOOK, 
for Machine and Boiler Construction. In Two Parts. Part I. General 
Engineering Data. Part II. Boiler Construction. With 51 Plates and 
numerous Illustrations. By Nelson Foley, M.I.N. A, Folio, £5 5». half- 
bound. [Just published. 

Coal and Speed Tables, 

A POCKET BOOK OF COAL AND SPEED TABLES, for 

Engineers and Steam-users, By Nelson Foley, Author of " Boiler Con- 

struction." Pocket-size, 35. 6d. cloth ; 4S. leather. 

"These tables are designed to meet the requirements of every-day use ; and may.be com* 
mended to engineers and users of steam/'— Iron. 

" This pocket-book well merits the attention of the .practical engineer. Mr. Foley has com- 
piled a very useful set of tables, the information contained in which is frequently required by 
engineers, coal consumers and users of steam."— /ro» and Coal Trades Review, 

Fire Engineering. 

FIRES, FIRE-ENGINES, AND FIRE-BRIGADES. With 
a History of Fire-Engines, their Construction, Use, and Management: Re- 
marks on Fire-Proof Buildings, and the Preservation of Life from Fire ; 
Foreign Fire Systems, &c. Bv C. F. T. Young, C E. With numerous 
Illustrations, 544 pp., demy 8vo, £x 4s. cloth. 
" To such of our readers as are interested in the subject of fires and fire apparatus, we can most 

heartily commend this bo6k~''—Bn£ineertng^. 

" It displays much evidence of careful research ; and Mr. Young has put his fitcts neatly 

together. It is evident enough that his acquaintance with the practical details of the construction of 

steam fire engines is accurate and {ull."—£n£in€er, 

Estitnating for Engineering WorJCf d^c, 

ENGINEERING ESTIMATES, COSTS AND ACCOUNTS: 
A Guide to Commercial Engineering. With numerous Examples of Esti- 
mates and Costs of Millwright Work, Miscellaneous Productions, Steam 
Engines and Steam Boilers ; and a Section on the Preparation of Costs 
Accounts. By A General Manager. Demy 8vo, 12s. cloth. 
" Thi'i is an excellent and very useful book, covering subject- m-^tter in constant requisition in 

every factory and workshop. . . . The bonk is invaluable, not only to the young engineer, but 

also to the estimate department of every works." — Builder. 

" We accord the work unqualified praise. The information is given In a- plain, straightforward 

manner, and hears throughout evidence of the intimate practical acquaintance of the author with 

every phrase of commercial engineering." — Mechanical JVorld. 

Elementary Mechanics. 

CONDENSED MECHANICS, A Selection of Formulae, Rules, 
Tables, and Data for the Use of Engineering Students, Science Classes, &c. 
In Accordance with the Riquiremeots of the Science and Art Department 
By W. G. Crawford Hughes, A.M.I.C.E. Crown 8vo, 2s. 6d. cloth. 

IJust published 
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THE POPULAR WORKS OF MICHAEL REYNOLDS 
(**Thk Emoims Dkiybr's Frxxkd "). 

LoeamoHve^Bngine JDriving, 

LOCOMOTIVE-ENGINE DRIVING : A Practical Manual for 
Burimgn in chargt of LocomcHvi Bngin€S, By Michaxl Rbymolds, Member 
of the Society of Ennneers, formerly Locomotive Inspector L. B. and S. C. R. 
Eighth Edition. Including a Kbt to thb Locoiiotitb Emoimb. With Ilins- 
trationt and Portrait of Author. Crown 8vo, 4s. 6d. cloth. 
"Mr. RttfBolds has sumiliad a want; and has supplied It welL We can confidendy reoommMid 

tha book, not only to the practical driver, but to evarjrono who takes an interest in the perfiDnuanoe 

9t fecomotive ooginea."— TMt Engitieer. 

** Mr. Rejmolas haa <q;>ened a new chapter fa the Bteratnre of the day. This adndratle practical 

treatiae, of the practical otiliQr of which we have to speak ia terms of warm commendation."^ 

** Evidently the work of one who knows his sobfect thoroughly.'*— Railway Service Gtueette. 
"Were the cautions and rules ffiven fa the book to become itart of the every-day wodcing^ of 
o V engine driver^ we might have fewer fllifriisiinfc accidents to deplore."— NScvtovtoM. 

Stationary Engine Ihriving. 

STATIONARY ENGINE DRIVING : A Practical Manual for 
Enpnttrt m charge of Stationary Eneinet, By Michael Rbymolds. Foiuth 
Edition, Enlarged. With Plates and Woodcuts. Crown 8vo, 4s. 6d. cloth. 

**The author is thoroughly acquainted with his subjects, and his advice on the various points 
Inatad is clear and practiaiL . . . He has produced a manual wkkh Is an exceedingly usefiil 

for the cfauM for whom it is specially fatended." — Engineerinf. 

"Our author leaves no stone unturned. He is determined that his readers shall not only know 
thiqg about the stationary engine, but all about \x.''—EngiMter, 

An engfaeman who has mastered the contents of Mr.Reynolds's bookwID requtrabutlitde actual 
apocience with boilers and engines before he can be trusted to look after tbiaai."—£ngiiskMecMaMie, 

The Engineer^ Firen^an, and Engine-Boy. 

THE MODEL LOCOMOTIVE ENGINEER, FIREMAN, and 
ENGINE'BOY. Comprising a Historical Notice of the Pioneer Locomotive 
Engines and their Inventors. By Michael Reynolds. With numerous Illus- 
trations and a fine Portrait of George Stephenson. Crown 8vo, 45. 6d, cloth. 
*' From the technical knowledge of the author it will appeal to the railway man of to-day mora 
forcibly than anything written by Dr. Smiles. . . . The volume contains mformatioa of a tacb* 
nical kind, and acts that every driver should be fiuniliar wMC—EnglisA MecManie. 

"We should be glad to see this book fa the possession of everyone fa the kingdom who has 
aver laid, or Is to by, hands on a locomotive engine."— /rMH. 

Continuotis Eailway Brakes, 

CONTINUOUS RAILWAY BRAKES: A Practical Treatise on 
the ieveral Systems in. Use in the United Kingdom ; their Construction and 
Performance. With copious Illustrations and numerous Tables. ByMiCHAXi* 
Reynolds. Large crown 8vo, 9s. cloth. 
" A popular explanation of the different brakes. It will be of great assistance fa forming pabHc 

opinion, and will be studied with benefit by those who take an faterest fa the hak/t,"— English 

Mechanie. 

"Written with sufficient technical detail to enable the principle and relative connectfag ot die 

various parts of each particular brake to be readily grasped."— iffccAandkss/ IVorUU 

Engine-JDriving lAfe. 

ENGINE-DRIVING LIFE : Stirring Adventures and Incidents 
in the Lives of Locomotive-Engine Drivers, By Michael Reynolds. Second 
Edition, with Additional Chapters. Crown 8vo. 2S. cloth. 

"From first to last perfectly &scinatuig. Wilkie CoIHns's most thrilling conceptions are tibrown 

Into the shade by true facidents, endless fa their variety, related fa every page."— A'bytA British Mail. 

"Anyone who wishes to get a real insight fato railway life cannot do better than read * Engfa»> 

Driving Life' for himself ; and if he once take it up he will find that the author's enthusiasm andreal 

lov« of the engine-driving profession will carry bim on till he has read every pmg^''—Saiunbyf Review, 

docket Companion for Enginemen* 

THE ENGINEMAN*S POCKET COMPANION AND PRAC^ 
TJCAL EDUCATOR FOR ENGINEMEN, BOILER ATTENDANTS, 
AND MECHANICS. By Michael Reynolds. With Forty-five Illustra- 
tions and numerous Diagrams. Second Edition, Revised. Royal iSmo, y, 6d,, 
strongly bound for pocket wear. 
" This admirable work is well suited to accomplish its object, being the honest workmanship of 

a competent engineer."— {r/Ar^vze; Herald. 

" A most meritorious work, giving in a succfact and practical form all the faformadon an engfae- 

mfader desirous of mastermg the scientific principles of his dally calling would require."— if tflcr 
" A boon to those who are striving to become efficient mechanics."— Z>a<f> Chronicle, 
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French-English Glossary for Engineers, etc* 

A POCKET GLOSSARY of TECHNICAL TERMS: ENGLISH- 
FRENCH, FRENCH-ENGLISH ; with Tables suitable for the Architectural, 
Engineering, Manufacturing and Nautical Professions. By John Jambs 
Fletcher, Engineer and Surveyor, aco pp. Waistcoat-pocket size, is, 6^.1 
limp leather. 

** It onsfht certainly to be in the wdstcoat-pocket of every professional man."— /fv». 
"It is a Tery great adTantag^e for readers and correspondents in France and Eneland to have 
■o largre a number of the words relating to engineering; and manufacturers collected m a liliputiaa 
volume. The little book will be useful both to students and traTeilers.' —Architect. 

" The elossary of terms is very complete, and many of the tables are new and well arranged. 
We cordially commend the \>oo\J'-~Meckanical World 

Portable Engines. 

THE PORTABLE ENGINE; ITS CONSTRUCTION AND 
MANAGEMENT, A Practical Manual for Owners and Users of Steam 
Engines generally. By Williau Dyson Wansbrough. With 90 Illustra- 
tions. Crown 8vo, 3s. 6d. cloth. 

" This is a work of value to those who use steam machinery. . . . Should be read by every- 
one who has a steam engine, on a farm or elsewhere." — Mark Lane Express. 

" We cordially commend this work to buyers and owners of steam engines, and to those who 
tiave to do with their construction or use."— 7«m^«r Trades youmal. 

" Such a general knowled^ of the steam engine as Mr. Wansbrough furnishes to the reader 
should l>e acquired by all intelligent owners and others who use the steam eagme."— Building- News. 

" An excellent text-book of this useful form of en^in*, which descril>es with all necessary 
minuteness the details of the various devices. . . * The Hmts to Purchasers contain a good deal of 
commonsense and practical wisdom."— fn^/tjA Mechanic. 



Conduits.— XIII. Distribution of Water.— XIV. 
Meters, Service Pipes, and House Fittings. — 
XV. The Law and Economy of Water Worlcs. 



XVI^ Constant and Intermittent Supply.— 
XVII. Description of Plates. — AppenaiceSi 

S'ving Tables of Rates of Supply, Velocities, 
c. &C., together with Specifications of several 
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MR. NUMBER'S IMPORTANT ENGINEERINQ BOOKS. 

The Water Supply of Cities and Towns, 

A COMPREHENSIVE TREATISE on the WATER-SUPPLY 
OF CITIES AND TOWNS. By William Homber, A-M.Inst.C.E., and 
M. Inst. M.E., Author of " Cast and Wrought Iron Bridge Construction,'* 
&c. &c. Illustrated with 50 Double Plates, i Single Plate, Coloured 
Frontispiece, and upwards of 250 Woodcuts, and containing 400 pages of 
Text, Imp. 4to, £6 6s. elegantly and substantially half-bound in morocco, 

Ltst of Contents. 

I. Historical Sketch of some of the means ~ 
that have been adopted for the Supply of Water 
to Cities and Towns.— II. Water and the Fo- 
reign Matter usually associated with it.— III. 
RsSnfaU and Evaporation. — IV. Springs and 
the water-bearing formations of various dis- 
tricts. — V. Measurement and Estimation of the 
flow of Water— VI. On the Selection of the 
Source of Supply.— VII. Wells.— VIII. Reser- 
voirs.— IX. The Purification of Water.— X. 
Pumps. — XL Pumping Machinery. — XII. 

" The most systematic and valuable work upbn water supply liitherto produced in English, or 
In any other language. . . . Mr. Humbers work is characterised almost throughout by an 
exhaustiveness much more distinctive of French and German than of English tcchniotl treatises." 
—Engineer. 

" We can congratulate Mr. Humber on having been able to give so large an amount of Infor* 
matlon on a subject so important as the water supply of cities and towns. The plates, fifty in 
number, are mostly drawings of executed works, and alone would have commanded the attention 
of every engineer whose practice may lie in this branch of the profession."— .^Mt^k^. 

Cast xind Wrought Iron Bridge Construction. 

A COMPLETE AND PRACTICAL TREATISE ON CAST 
AND WROUGHT IRON BRIDGE CONSTRUCTION, including Iron 
Foundations. In Three Parts — ^Theoretical, Practical, and Descriptive. By 
William Humber, A.M.Inst.C.E., and M.Inst. M.E. Third £dition,.Re- 
vised and much improved, with 115 Double Plates (20 of which now first 
appear in this edition), and numerous Additions to the Text. In Two Vols., 
imp. 4to, £6 i6s. 6d. half-bound in morocco. 

"A very valuable contribution to the standard literature of dvO engineering. In addition to 
elevations, plans and sections, large scale details are given which very much enhance the instruct 
five worth of those \Ms^aXion&r— Civil Engineer and Architect's youmoL 

"Mr. Humber's stately volumes, lately issued— in which the most important bridges erected 
during the last five years, under the direction of the late Mr. Brunei, Sir W. Cubitt. Mr. Hawk* 
shaw, Mr. Page^ Mr. Fowler, Mr. Hemans, and others among our most eminent engineers, are 
dawn and specued in great dataSL"— Engineer. 



Works illustrated, among^ which will be found : 
Aberdeen, Bideford, Canterbury, Dundee. 
Halifax, Lambeth, Rotherham, DnfaUn, and 
others. 
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If A HUUBER-S SREAT WOUK ON UQDERH IHQIHURIHB. 

Volume vAA i^aiaiely aa foLlowE \— 
A RECORD OP THE PROGRESS OF MODERU EUGINEER- 
tSG. FinsT SiiTis. Compriiing Civil, Uecluiiiciil. MaiiDe, HTdraalic, 

A-U.lQii.c'k.f&c I m p."to. wi'lh 36 Double Plate], dilwn to alargascalei 
deacr^tivfl Letleipreu, SpecificatiouB, ftc., £3 31. half-moiocco, 
Litt a/ thi Plata and Diagramt. , 

SpUIW ; Soulbinn ner l> pli'a] : Vin^ el^<e>) ; AnnciiT FIitB : SuipsiuiSft^fc 

■liOQ ftnd ICdo», L, C. dr Hr and C. W. R, {» ThvDa U plaEctI ; TIfca All« En gjfta; Sn fr 

ui« d. N. Ru]*avi Roof of &I«W Pblch R^wmy [3piuM^ 
Khoidli K«a i> plBEavl ! Bddc* D»er (ha I 

aUMBERS RECORD OF MODERN ENGINEERING. Sbcohd 
SrEiig. Imn. jia. niih ifi Double PUleL Photogrsphlc Portrall of Robert 
R.S,. &c.. Mod copious deaciiptiTe LMtttprett, 



SpecUiotioni, &c., £3 31. hill-m 

Lille/ til Plain and Diagrams, 

KB->r (1 lililal ; Dipiell VWuct c'nU wir ; f ^dl^eW»!l VUihicI. CoranU tUO- 



UUMBER'S RECORD OF MODERN ENGINEERING. Third 
Siiiia. Imp. 410, wiih 10 Double PIMes, Photoerapbic Ponriit of J. K. 
M'Cleiia, Uie Frei. IqbI. C.B., ud copioui ducnpllie Lenerpiesa, Speci- 
fiwtioDi, &c, £3 31. half-morocco. 

Lial nf lift Plain and Diagrami. 



Biidga DYCiRlierLwIiplatnl^OiuIall 
Hon; &itUI Sawc 



Mil.ptoie.): 



hnctton or Siwoi, Fhu 1^ i 



HVMBEE'S RECORD OF MODERN ENGINEERING. Fodrth 
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CIVIL ENGINEERING, SURVEYING, etc. 



MR. HUMBER'8 ENGINEERING BOOKS—continmd. 
Strains, CaictUation of. 

A HANDY BOOK FOR THE CALCULATION OF STRAINS 

IN GIRDERS ANDSIMJLARSTRUCTURBS,AND THEIR STRENGTH. 

Consisting of Formulas and Corresponding Diagrams, with numerous details 

for Practical Application, &c. By William Humbbr, A-M.Inst.C.E., &c. 

Fourth Edition. Crown 8vo, nearly loo Woodcuts and 3 Plates, 7s. 64. cloth. 

" The formuUe are neatly expressed, and the diasrrams good." — Athenaum. 

" We heartily commend this really han4y book to our engineer and architect raadcn.**— f mjt* 

Ush Mechanic ' ' "^ 

Barlow^ s Strength of Materials^ enlarged byHumber 

A TREATISE ON THE STRENGTH OF MATERIALS ; 
with Rules for Application in Architecture, the Construction of Suspension 
Bridees, Railways, &c. By Pbtbr Barlow, F.R.S. A New Edition, revised 
by his Sons, P. W* Barlow, F.R.S., and W. H. Barlow, F.R.S. ; to which 
are added. Experiments by Hodgkinson, Fairbairn, and Kirkaldy; and 
Formulae for Calculating Girders, &c. Arranged and Edited by W. Humbbr, 
A-M.Inst.C.E. Demy 8vo, 400 pp., with 19 large Plates and numerous Wood- 
cuts, i8s. cloth. 

** Valuable alike to the student, tyro, and the experienced practitioner. It will always rank la 
future, as it has hitherto done, as the standard treatise on that particular subject,"— Hfiiineer. 

" There is no (^eater authority than BaxXovi."— Building' News. 

"As a scientific work of the first class, it deserves a foremost place on the bookshelves of every 
civil engineer and practical medbaoxc."— English Mechanic. 



Trigonometrical Surveying* 

AN OUTLINE OF THE METHOD OF CONDUCTING A 
TRIGONOMETRICAL SURVEY, for the Formation of Geographical and 
Topographical Maps and Plans, Military Reconnaissance, Levelling, &c., with 
Useful Problems, Formulas, and Tables. By Lieut.-General Fromb, R.E. 
Fourth Edition, Revised and partly Re- written by Major General Sir Charles 
Warrbn, G.C.M.G., R.E. With 19 Plates and 115 woodcuts, royal 8vo, i6s. 
cloth. 

" The rimple fact that a fourth edition has been called for Is the best testimony to its merits. 
No words of praise from us can strengthen the poshion so wdl and so steadily maintamed by this 
work. Sir Charles Warren has revised the entire work, and made such additions as wore aeceasary 
to bring every portion of the contents up to the p r es e nt ^asat^— Broad Arrow. 

Field Fortification, 

A TREATISE ON FIELD FORTIFICATION, THE ATTACK 
OF FORTRESSES, MILITARY MINING, AND RECONNOITRING. By 
Colonel I. S. Macaulay, late Professor of Fortification in the R.M.A., Wool- 
wich. Sixth Edition, crown 8vo, cloth, with separate Atlas of la Piates, 12s. 

Oblique Bridges, 

A PRACTICAL AND THEORETICAL ESSAY ON OBLIQUE 
BRIDGES. With 13 large Plates. By the late Gborgb Watsom Buck, 
M.I.C.E. Third Edition, revised by his Son, J. H. Watson Buck, M.I.C.E. ; 
and with the addition of Description to Diagrams for Facilitating the Con- 
struction of Oblique Bridges, by W. H. Barlow, M.I.C.E. Royal 8vo, zas. 
cloth. 

*' The standard text-book for all engineers r^^^ardlng skew arches is Mr. Buck's treatise, and it 
would be impossible to consult a hcttcr?'— Engineer. 

"Mr. Buck's treatise is recognised as a standard text-book, and his treatment has divested the 
subject of many of the intricacies supposed to belong to it. As a guide to the engineer and archi* 
tect, on a confessedly difficult subject, Mr. Buck's work is vmsurpsSsed."— Building News. 

Water Storage, Conveyance and Utilisation, 

WA TER ENGINEERING : A Practical Treatise on the Measure- 
ment, Storage, Conveyance and Utilisation of Water for the Supply of Towns, 
for Mill Power, and for other Purposes. By Charles Slagg, Water and 
Drainage Engineer, A.M.Inst.C.E., Author of •• Sanitary Work in the Smaller 
Towns, and in Villages," &c With numerous Illusts. Cr. 8vo, ys. 6d. cloth. 
" As a small practical treatise on the water supply of towns, and on some applications of 

water-power, the work is in many respects excellent.' — Engineering. 

** The author has collated the results deduced from the experiments of the most eminent 

authorities, and has presented them in a compact and practical fonn, accompanied by very clear 

and detailed explanations. . . . The application of water as a motive power is treated vecy 

carefully and exhaustively." — Builder. 

"For anyone who desires to begin the study of hydraulics with a consideration of the practical 

applications of the science there is no better guide."— Architect. 
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StatieSf €hraphic and AmUyHe. 

GRAPHIC AND ANALYTIC STATICSM ihHr Practical AppiU 
eaaon to the Treatment of Stnssn in Roofs, Solid Girders^ Lattice^ Bowstring 
Mut Stuteiuiom Bridges^ Braced Iron A rents and Piers, and other Pramewmrks. 
By R. Hudson Gkahaic, C.E. Containing Diagrams and Plates to Scale. 
With nomerons Examples, many taken from existing Stmctores. Specially 
arranged for Class-work in CoU^iges and Universities. Second Edition, Re- 
vised and Enlarged. 8yo, i6s. cloth. 

** The waifcli«BodhBt from spMctical point of vimr, md kas eHdealiy bean praparad witli 
wmtth cu«. The dirrctioM for wonJng are ample, and are ill u s trat ed bjr an abandance of weM 
■■lacted wamplaa. It is an aiodlent tnt-book iot die piaciical dnunManMn."— ^rtou wt i w . 

Student's Text-Book on Surveying. 

PRACTICAL SURVEYING: A Text-Book for Students pre- 
paring for Examination or for Soryej-work in the Colonies. By Gsokgb 
W. UsiLL, A.M.I.C.En Author of <*The Sutistics of the Water Supply of 
Great Britain." With Poor Lithographic Plates and upwards of 330 Illastra- 
tions. Second Edition, Revised. Crown 8vo, 7$. 6d. cloth. 
' Tbe belt fbnns of inatmments afe described as to their constnictioB, uses and modes of 



einplnimum. and tbeie are innumerable Uats on work and eooipmeat such as the author, in his 
eKDcrienoe as s ur reT o r , draughtsman and teacher, has found necessary, and which the student 
in his inexperience wili and most »ervicaaiAe.''—EM£ri'uer. 

* The latest treatise in the En^ish langnace on surreying, and we have no heatation in say* 
lac that the student will ind it a better guide than any of its predecessors .... 
Deserves to be recognised as the first lx>oic which should be put in the bands of a pupil of Civfl 
Bnginesring, and every gentleman of education who sots out Sat the Colonies would finid it weB to 
have a copf.'— Architect. 

** A very useful, practical handbook on Add pcactke. Clear, accniate and not too con- 
densed."— y<n«r»tf/ ^ Education, 

Survey JPractice. 

AID TO SURVEY PRACTICE, for Reference in Swrveying, Level- 
ling, and Setting-out ; and in Route Surveys of Travellers by Land and Sea, 
With Tables, lUastrations, and Records. By Lewis D'A. Jackson, 
A.M.LC.E., Author of " Hydraulic Manual," ** Modem Metrology/' &c. 
Second Edition, Enlarged. Large crown 8vO| xas. 6d, cloth. 

**Mr. Jackson has produced a valuable vatU-meeutm for the surveyor. We can recommend 
this book as containing an admimMc supplement to the teaching of the accomplished surveyor." — 
Athctuntm, 

" As a text-book we should advise all surveyors to place It in thdr Bbraries. and study well the 
matured instructions afforded in its pages."— Ctf/Aierx Gttardian. 

" The author brings to his w(vk a fortunate union of theory and practical experience iriildi* 
aided by a dear and ludd style of writing, renders the book a very useful ooA,''—BMiider. 

Surveying, Land and Marine. 

LAND AND MARINE SC//eK£r/NG, in Reference to the Pre- 
paration of Plans for Roads and Railways ; Canals, Rivers, Towns' Water 
Supplies; Docks and Harbours. With Description and Use of Surveying 
Instruments. By W. D. Haskoll, C.B., Author of " Bridge and Viaduct Con* 
struction,*' &c. Second Edition, Revised, with Additions. Large cr. 8vo, 9s. cL. 

* This book must prove of ereat value to the student. We have no hesitation in re commend- 
" " ' illme " 



(ng it, feeling assured that it wiU more than repay a careftil ttaAy."— Mechanical Iforitf. 

" A most useful and well arranged book for the aid of a student. We can strongly recommena 
it as a carefully-written and valuable text-book. It eajoys a well-deserved repute among surveyors." 
—BuiUler. 

** This volume cannot fail to prove of the utmost practical utility. It may be safely recommended 
to an students who aspire to become clean and expert surveyors."— Aft»t^ youmoL 

Tunnelling. 

PRACTICAL TUNNELLING. Explaining in detail the Setting- 
out of the works, Shaft-sinkingand Headixig-driving, Ranging the Lines and 
Levelling underground, Sub-Excavating, Timbering, and the Construction 
of the Brickwork oi Tunnels, with the amount of Labour required for, and the 
Cost of, the various portions of the work. By Frederick w. Simms, F.G.S., 
M.In8t.C.B. Third Edition, Revised and Extended by D. Kinnear Clark, 
M.Inst. C.E. Imperial 8vo, with 2z Folding Plates and numerous Wood 
Engravings, 30s. cloth. 
** The estimation in which Mr. SImms's book on tunnelling has been held for over tidity years 
cannot be more truly expressed than in the words of the late Prof. Rankine : — * The best source of in- 



formation on the sub)ect of tunnels is Mr.F. W. Simms's work on Practical Tunnelling.' "—Architect. 
** It has been regarded from the first as a text book of the subject. ... Mr. Clarice has added 
fanmensely to the value of the hook,"—Enitineer, 
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MjeveUing. 

A TREATISE ON THE PRINCIPLES AND PRACTICE OP 
LEVELLING. Showing its Application to puiposes of Railway and Civil 
Engineering, in the Constrncdon of Roads ; with Mr.TsLPORD's Roles for the 
same. By Frederick W. Simms^F.G.S., M.InstC.B. Seventh Edition, with 
the addition of Law's Practical Examples for Setting-out Railway Curves, and 
Trautwimk*s Field Practice of Laymg-out Circular Curves. With 7 Plates 
and numerous Woodcuts, 8vo, 8s. 6d. cloth. *«* Trautwinb on Curves 
' may be had separate, 5s. 

" The text-book on levelliiig: in most of our englneerinflr cchoob and co!Oiegn.''S*i£ifutr, 
** The pobUshers have rendered a substantial senrice to the profession, especially to the younger 
members, oy bringing out the present edition of Mr. Sinuas's useful wonk"— i?«tfSMMri»w; 

Meat, Expansion by, 

EXPANSION OF STRUCTURES BY HEAT. By John 
Kbilt, C.E., late of the Indian Public Works and Victorian Railway Depart- 
ments. Crown Svo, 3s. 6d. cloth. . 

Summary of Contents. 
Section I. Formulas and Data. 



Section II. Metal Bars. 
Section III. Simple Frames. 
Section IV. Complex Frames and 

Plates. 
Section V. Thermal Conductivitt. 



Section VI. Mbcranical Forcb or 

Heat. 
Section VII. Work of Expansion 

and Contraction. 
Section VIII. Suspension Bridges. 
Section IX. Masonry Structures. 



** The aim the author has set before him, viz., to show the effects of heat upon metallic and 
other structures, is a laudable one, for this is a branch of physics upon which the engineer or archi- 
tect can find but litde rdiable and comprehensive data in books."— Butider. 

" Whoever is concerned to know tne effect of changes of temperature on such stractnres as 
suspension bridges and the like, could not do better than consult Mr. Kelly's valuable and handy 
erpositioa of the geometrical principles involved in these changes."— ^«0itoM«aM. 

JPr€ictical Mathematics. 

MATHEMATICS FOR PRACTICAL MEN: Being a Common- 
place Book of Pure and Mixed Mathematics. Designed chiefly for the use 
. of Civil Engineers, Architects and Surveyors. By Olinthus Gregory, 
LL.D., F.R.A.S., Enlarged by Henry Law, C.E. 4th Edition, carefully 
Revised bv J. R.Young, formerly Professor of Mathematics, Belfast College. 
With 13 Plates, 8vo, £1 is. cloth. 

" The engineer or architect will here find ready to his hand rules for solving neariy every mathe- 
matical difficulty that may arise in his practice 1 he rules are in all cases explained by means of 
examples, in which every step of the process is clearly worked out,"— Buiider. 

" One of the most serviceable books for practical mechanics. . . It is an instructive book for 
the student, and a text-book for hun who, having once mastered the subjects it treats oA needs 
occasionally to refresh his memory upon them."— ^wtfMiMyf Ntwt. 

Hydraulic Tables. 

HYDRAULIC TABLES, CO-EFFICIENTS, and FORMULJE 

for finding the Discharge-of Water from Orifices, Notches, Weirs, Pipfs, a^ 

Rivers, With New Formulae, Tables, and General Information on Rainfall, 

Catchment-Basins, Drainage, Sewerage, Water Supply for Towns and Mill 

Power. By John Neville, Civil Engineer, M.R.I.A. Third Ed., carefully 

Revised, with considerable Additions. Numerous Illusts. Cr. 8vo, 145. cloth. 

" Alike valuable to students and engineers bi practice ; its study will prevent the annoyance of 

avoidable failures, and assist them to select the readiest means of successfully carrying out any 

given work connected with hydraulic engineering."— ^^n^n^ y<mmat. 

" It is, of all English books on the subject, the one nearest to completeness. . . . From tiie 
good arrangement of the matter, the clear explanations, and abimdance of formube, the careful^ 
calculated tabl^, and, above all, the thorough acquaintance with both theory and constructioii, 
which is displayed from first to last, die book will be ibnnd to be an acquisitioa;'— ^rc*«taA 

Hydraulics. 

HYDRA ULIC MANUAL, Consisting of Working Tables and 

Explanatory Text. Intended as a Guide in Hydraulic Calculations and Field 

Operations. By Lowis D'A. Jackson, Author of '*Aid to Survey Practice," 

" Modem Metrology," &c. Fourth Edition, Enlarged. Lar^e cr. 8vo, x6s. cl. 

" The author has had a wide experience in hydraulic engineering and has been a careful ob< 

server of the facts which have come under his notice, and from the great mass of material at his 

command he has constructed a manual which may be accepted as a trustworthy guide to this 

branch of the en^neer's profession. We can heartuy recommend this volume to all who desire to 

be acquainted with the latest develooment of this important sabred."— Engineering, 

** The standard-work in this department of mechnnics.' —Scotsman. 

" The most useful feature of this work is its freed<»n from what is superannuated, and Its 
tfaorotqfh adoption of recent exneriments ; the text Is^ in fikct, in great part a short account of the 
great modem aq>«riments."— AislWrv, 
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I>raina^em 

ON THE DRAINAGE OF LANDS, TOWNS AND BUILD^ 
INGS. By G. D. Dbupskt, C.E., Author of <* The Practical Railway En- 
gmeer," ftc Revised, with large Additions on Recent Practice: r 
Drainage Engineering, by D. Kinnear Clark, M.InsLC.E. Author > 
** Tramwavs : Their Construction and Working," " A Manual of Rules, Tables, 
and Data lor Mechanical Engineers." &c. &c. Crown 8vo, ys. 6d. cloth. 

" The new matter added to Mr. Dempse y 's excdlent work b duuracterised by the comprehen* 
dve grasp and accuracy ol detail for which the name of Mr. D. K. Clark is a sufficient Toucher."— 

" As a work oa recent practice in drainage engineerlnflf, the book is to be commended to all 
who are making that branch of engineering science their special study."— /ron. 

" A comprehcoiiTe manual on drainage engineering, and a useful introduction to the student." 
BmiUimjT News* 

Tramways and their Working* 

TRAMWAYS: THEIR CONSTRUCTION AND WORKING, 
Embracing a Comprehensive History of the System: with an exhaustive 
Analysis of the vaonous Modes of Traction, including Horse-Power, Steam, 
Heated Water, and Compressed Air ; a Description of the Varieties of Rolling 
Stock: and ample Details oi Cost and Working Expenses: the Progress 
recently made in Tramway Construction, &c. &c. By D. Kinnear Clark, 
M.Inst.C.E. With over 200 Wood Engravings, and 13 Folding Plates. Two 
Vols., large crown 8vo, 30s. cloth. 
** AH interested In tramways must refer to ft, as all raflway engineeti have tnmed to the authoc^s 

work * Railway Machinery."'^£M^vi«rr. 

" An exhaustive and practical work on tramways. In which the history of this Und of locomo* 

tion. and a description and coat of ue various modes of laying tramways, are to be found."— 

BuMinf News. 

** The best form of rails, the best mode of constractbrn, and the best mechairical appliances 

are so fairlv Indicated in the work under review, that any engineer about to construct a tramway 

will be enabled at once to obtain the practical informatioa which will be oi most service to him.' — 

Oblique Arches, 

A PRACTICAL TREATISE ON THE CONSTRUCTION OP 
OBLiqUE ARCHES. By John Hart. Third Edition, with Plates. Im- 
perial 8vo, 8s. cloth. 

Curves, Tables far Setting-ouU 

TABLES OF TANGENTIAL ANGLES AND MULTIPLES 
for Settmg-oiU Curves from 5 to 200 Radius. By Alexander Beazelet, 
M.InstC.E. Tliird Edition. Printed on 48 Cards, and sold in a cloth box, 
waistcoat-pocket size, 35. 6d, 
*' Each table h printed on a small card, whldi, being placed on tiie tfaeodoBte, leaves the hands 

free to manipulate tile instrument— no small advantage as regards the rapidity of work."—£«vtM«rr. 
" Very handy ; a man may know that all his day's work must Call on two of these cards, iriiich 

he puts into his own card>case, and leaves the rest behind."— ^Mmmsmm. 

£kirthwork. 

EARTHWORK TABLES. Showing the Contents in Cubic 
Yards of Embankments, Cuttings, &c., of Heights or Depths up to an average 
of 80 feet. By Joseph Broadbbnt, C.E., and Francis Cam pin, C.E. Crown 
Svo, 5s. cloth. 

" The way in which accuracy is attained, by a simple division oi each cross section into three 
elements, two in which are constant and one variable, is 'mgeaious,"—At/uMaum. 

Tunnel Shafts* 

THE CONSTRUCTION OF LARGE TUNNEL SHAFTS: A 
Practical and Theoretical Essay. By I. H. Watson Buck, M.InstC.E., 
Resident Engineer, London and North- Western Railway. Illustrated with 
Folding Plates, royal Svo, 125. cloth. 

" Many of the methods given are of extreme practical value to the mason ; and the observations 

on the form of arch, the rules for ordering the stone, and the construction of the templates will be 

found of consideraUe use. We commend the book to the engineering profession."— i?M^2i^<!^f News, 

"Will be r^^arded by civil engineers as of the utmost value, and calculated to save much tim« 

and obviate many mistakes."— Co//i:ef:y Guardian, 

Girders, Strength of. 

GRAPHIC TABLE FOR FACILITATING THE COMPUTA^ 
TION OF THE WEIGHTS OF WROUGHT IRON AND STEEL 
GIRDERS, ete.t for Parliamentary and other Estimates. By J. H. Watsom 
Buck, M.InstCE. On a Sheet, 25. 6^, 
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Biver Engineering^ 

RIVER BARS: The Causes of their Formation, and their Treat- 
ment by " Induced Tidal Scour; " with a Description of the Successful Re- 
duction by this Method of the Bar at Dublin. By I. J. Mann, Assist. £ng. 
to the Dublin Port and Docks Board. Royal 8vo, ys. 6a. cloth. 
" We recommend all interested in harbour works — and, indeed, those concerned in the Im- 

provements of rivers generally— to read Mr. Mann's interestim; work on the treatment of river 

baxs."—£ftgit$«r, 

jPyusses 

TRUSSES OF WOOD AND IRON. Practical AppiicaHons of 
Sciencein Determining the Stresses, Breaking Weights, Safe Loads, Scantlings, 
and Details of Construction, with Complete Working Drawings. By William 
Griffiths, Surveyor, Assistant Master, Tranmere School of Science and 
Art. Oblong 8vo, 4s. 6d. cloth. 

** This handy little book enters so minutely into every detaO connected with the construction of 
roof trusses, that no student need be ignorant of these matters."— /VvMrifa/ Engineer, 

lUiUway Working, 

SAFE RAILWAY WORKING. A Treatise on Railway Acci- 
dents : Their Cause and Prevention ; with a Description of Modem Appliances 
and Systems, By Clement E. Strstton, C.E., Vice-President and Con- 
sulting Engineer, Amalgamated Society of Railway Servants. With Illus- 
trations and Coloured Plates. Second Edition, Enlarged. Crown 8vo, 35. 6d. 
cloth. {Just published. 

" A book for the engineer, the directors, the managers ; and, in short, aD who wish for informa- 
don on railway matters will find a perfect encyclopaedia in * Safe Railway Working.' "—Raitway 
JUview. 

" We commend the remarks on railway signalling to all railway managers, especially where a 
oniform code and practice is advocated."— /^«r«/a/A'x Railway foumaL 

" The author may be congratulated on having collected, in a very convenient form, much 
valuable information on the prmcipal questions afiecting the safe workirg of railways."— ^at/* 
tuay Engineer. 

Fieldr-l^ook for Engineers, 

THE ENGINEER'S, MINING SURVEYOR'S, AND CON- 
TRA CTOR *S FIELD-BOOK. Consisting of a Series of Tables, with Rules, 
Explanations of Systems, and use of Theodolite for Traverse Surveyinfl[ and 
Plotting the Work with minute accuracy by means of Straight Edge and Set 
Square only ; Levelling with the Theodolite, Casting-out and Reducing 
Levels to Datum, and Plotting Sections in the ordinary manner ; setting-out 
Curves with the Theodolite by Tangential Angles and Multiples, with Right 
and Left-hand Readings of the Instrument: Setting-out Curves without 
Theodolite, on the System of Tangential Angles by sets of Tangents and Off* 
sets ; and Earthwork Tables to 80 feet deep, calculated for every 6 inches in 
depth. By W. Davis Haskoll, C.E. With numerous Woodcuts. Fourth 
Edition, Enlarged. Crown 8vo, 12s. cloth. 

"The book Is venr handy ; the separate tables of sines and tang;ents to every minute wiQ make 
it useful for many other purposes, the genuine traverse tables existing all the same."— ylf^A^mrwM. 

"Every person engaged in engineering field operations will estuuate the Importance of such a 
work and uie amount of valuable tune which will be saved by reference to a set of reliable tables 
(wepared with the accuracy and fulness of those given in this volume."— /ZatfsMiy News. 

JEarthworkf Measurement of, 

A MANUAL ON EARTHWORK. By Alex. J. S. Graham, 
C.E. With numerous Diagrams. Second Edition. i8mo, 25. 6d. cloth. 
" A great amonnt of practical information, very adrnkably arranged, and available for rou^^ 

estimates, as well as for the more exact calculations required in the engineer's and contractor's 

offices."— .i^fftooN. 

Strains in Ironwork. 

THE STRAINS ON STRUCTURES OF IRONWORK; with 
Practical Remarks on Iron Construction. By F. W. Sheilds, M.Inst.C.E. 
Second Edition, with 5 Plates. Royal 8vo, 5s. cloth. 
The student caxmot find a better little book on this subject."— f^v^&Mcr. 

Vast Iron and other Metals^ Strength of. 

A PRACTICAL ESSAY ON THE STRENGTH OF CAST 
IRON AND OTHER METALS. By Thomas Tredoold, C.E. Fifth 
Edition; iaclading Hodgumson's Experimental Researches. 8vo, izs. cloth. 
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€f<m9irueiianm 

THE SCIENCE OP BUILDING : An Elmmtary Treatise on 
tJu Principiet of dmstmctUm, Bj E. Wyndham Tarm, M.A., Architect. 
Third Edition, Eolarsed. with 59 Engravinn. Pcap. 8vo, 45. cloth. 
** A very vmhiable book, which w« stronsly fecoimneiidto an sbadents."— ifwiUier. 
*' No architactanl student ihould be vithont this handbook."- ArekUtO, 

ViUa Architecture, 

A HANDY BOOK OP VILLA ARCHITECTURE : Being a 
Serin of Designs for ViUa Residences in various Styles. With Outline 
Specifications and Estimates. By C. Wickbs, Author of **The Spires and 
Towers of England," Ac. 6x Plates, 4to, £t lu, 6d, half-morocco, gilt edges. 
** Th« whole of the deslpis bear evidence of their Delng the woik of an attistlc architect, and 
Ihaf win prove vecy vaJnable and sugxestiTe."— i^Mtf^/^Mif- iWwr. 

Text-Book for Architects. 

THE ARCHITECT'S GUIDE: Being a Text-Book of Useful 
Information for Architects, Engineers, Surveyors, Contractors, Clerks of 
Works, &c, &c. By Frkdbrick Rogsrs, Architect, Author of " Specifica- 
tions for Practical Architecture/' &c. Second Edition, Revised and Enlarged. 
With numerous Illustrations. Crown 8vo, 6s. cloth. 

** As a text-book of oseftd information for architects, eneioeer^ stanreyon^ &c It would be 
iMtfd to find a handier or more complete little volume." — SUtnaard. 

"A young architect could hardly have a better guido'book."— 7¥m^er TVadu youmal, 

Taylor and Cresy's Rome. 

THE ARCHITECTURAL ANTIQUITIES OP ROME. By 
the late G. L. Taylor, Esq., F.R.I.B.A., and Edward Crbsy, Esq. New 
Edition, thoroughly Revised bv the Rev. Alexander Taylor, M.A. (son of 
the late G. L. Taylor, Esq.), rellow of Queen's College, Oxford, and Chap- 
lain of Gray's Inn. Large folio, with 130 Plates, half-bound, £3 35. 
" Taylor and Cresy's work has trom its hrst pubHcation been ranked among chose professional 
books which cannot be bettered. ... It would be difficult to find examples of drawings, even 
among those of the most painstaking students of Gothic, more thoroughly worked out than are the 
one hundred and thirty pfates in this volume."— y^rcMMA 

Linear Perspective. 

ARCHITECTURAL PERSPECTIVE : The whole Course and 
Operations of the Draughtsman in Drawing a Large House in Linear Per- 
spective. Illustrated by 39 Folding Plates. By F. O. Ferguson. Demr 
8vo, 3s. 6d. boards. [.Just published, 

ArchitectureU Drawing. 

PRACTICAL RULES ON DRA WING, for the Operative Builder 
and Young Student in Architecture. By Gsorqb Pyms. With 14 Plates, 4to, 
7s. 6d. boards. 

Sir Wm. Chambers on Civil Architecture. 

THE DECORATIVE PART OP CIVIL ARCHITECTURE. 
By Sir William Chambers, F.R.S. With Portrait, Illustrations, Notes, and 
an Examination of Grecian Architecture, by Joseph Gwilt, F.S.A. Revised 
and Edited by W. H. Leeds, with a Memoir of the Author. 66 Plates, 410, 
21s. cloth. 

House Building and Repairing. 

THE HOUSE-OWNER'S ESTIMATOR ; or, What will it Cost 
to Build, Alter, or Repair? A Price Book adapted to the Use of Unpro- 
fessional People, as well as for the Architectural Surveyor and Builder. By 
Jambs D. Simon, A.R.I.B.A. Edited and Revised by Francis T. W Miller, 
A.R.I.B.A. With numerous Illustrations. Fourth Edition, Revised. Crown 
8vo, 3s. 6d. cloth. 
" In two years it will repay Its cost a hundred tfanes ow«r."—FUU, 

Cottages and VilUis, 

COUNTRY AND SUBURBAN COTTAGES AND VILLAS: 
How to Plan and Build Them. Containing 33 Plates, with Introduction, 
General Explanations, and Description of each Plate. By James W. Bogus, 
Architect, Author of " Domestic Architecture," &c. 4to, los. 6d. cloth. 



ARCHITECTURE, BUILDING, fU. 15 

The New Builder's JPrice Bookf 1891. 

LOCKWOOD'S BUILDER'S PRICE BOOK FOR 1891. A 

Comprehensive Handbook of the Latest Prices and Data for Builders, 

Architects, Engineers and Contractors. Re-constructed, Re-written and 
Greatly Enlarged. By Francis T. W. Miller. 640 closely-printed pages, 

crown 8vo, 45. cloth. [3^t^^ published. 

" This book is a very useful one, and should find a place in every English office connected with 
the buildine and engineering iptotcsAofia."— Industries. 

" This Price Book has been set up in new type. . . . Advantage has been taken of the 
transformation to add much additional mformation, and the volume is now an excellent book of 
reference. "—A rch Uect. 

. " In its new and revised form this Price Book Is what a work of this kind should be— compre- 
hensive, reliable, well arranged, legible and well bound."— ^rvV^A Architect. 

" A work of establishea reputation." — Athenaum. 

*' This very useful handbook is well written, exceedingly clear -in its explanations and great 
care has evidently been taken to ensure accuracy." — Mot ning^ Advertiser 

Designing, Measuring, and Valuing. 

THE STUDENTS GUIDE to the PRACTICE of MEASUR- 
ING AND VALUING ARTIFICERS' WORKS. Containing Directions for 
taking Dimensions, Abstracting the same, and bringing the Quantities into 
Bill, with Tables of Constants Tor Valuation of Labour, and for the Calcula- 
tion of Areas and Solidities. Originally edited by Edward Dobson, Architect. 
With Additions on Mensuration and Construction, and a New Chapter on 
Dilapidations, Repairs, and Contracts, by B. Wyndham Tarn, M.A. Sixth 
Edition, including a Complete Form of a Bill of Quantities. With 8 Plates and 
63 Woodcuts. Crown 8vo, 75. 6d. cloth. 

** Well fulfils the promise of its title-page, and we can thoroughly recommend it to the class 
for whose use it has been compiled. Mr. Tarn's additions and revisions have much Increased the 
nsefiilness of the work, and have especially augmented its value to students."— ^M^'n^tfr^. 

" This edition will be found tne most complete treatise on the principles of measuring and 
valuing artitficers' work that has yet been puhbs!aed."—£uiidtMtrAfews. 

JBoclcet Estimator and Technical Guide. 

THE POCKET TECHNICAL GUIDE, MEASURER AND 
ESTIMATOR FOR BUILDERS AND SURVEYORS. Containing Tech- 
nical Directions for Measuring Work in all the Building Trades, Complete 
Specifications for Houses, Roads, and Drains, and an easy Method of Estimat- 
ing the parts of a Building collectively. By A. C. Beaton, Author of 
*' Quantities and Measurements," &c. Fifth £ditioQ. With 53 Woodcuts, 
waistcoat-pocket size, 15. 64. gilt edges. 



" No buQder, architect, surveyor, or valuer should be without his * Beaton."— Building' ^f*'*. 
"Contains an extraordinary amount of information in daily requiation in measuring and 
estimating. Its presence in the pocket will save valuable time and txoub\e."-~BuildiH£^ World, 



Donaldson on Specifications. 

THE HANDBOOK OF SPECIFICATIONS: or, Practical 
Guide to the Architect, Engineer, Surveyor, and Builder, in drawing up 
Specifications and Contracts for Works and Constructions. Illustrated by 
Precedents of Buildings actually executed by eminent Architects and En- 
gineers. Br Professor T. L. Donaldson, P.R.I.B.A., &c. New Edition, in 
One large Vol., 8vo, with upwards of z,ooo pages of Text, and 33 Plates, 
£i zis. 6d, cloth. 

" In this work forty-four specifications of executed works are given. Including the specifica* 
tlons for parts of the new Houses of Parliament, by Sir Charles Barry, and for the new Royal 
Exchange^ by Mr. Tite, M.P. The latter, in particular, is a very complete and remarkable 
document. It embodies, to a great extent, as Mr. Donaldson mentions, 'the bill of quantities 
with the description of the works.' ... It is valuable as a record, and more valuable still as a 
book of precedents. . . . Suffice it to say that Donaldson's 'Handbook of Specifications' 
must be bought by all %xtMtwAs,"— Builder. 

Bartholomew and Rogers' Specifications. 

SPECIFICATIONS FOR PRACTICAL ARCHITECTURE. 

A Guide to the Architect, Engineer, Surveyor, and Builder. With an Essay 

on the Structure and Science of Modem Buildmgs. Upon the Basis of the 

Work by Alfred Bartholomew, thoroughly Revised, Corrected, and greatly 

added to by Frederick Rogers, Architect. Second Edition, Revised, with 

Additions. With numerous Illustrations, medium 8vo, 15s. cloth. > 

' " The collection of specifications prepared by Mr. Rogers on the basis of Bartholomew's work 

is too well known to need any recommendation from us. It is one of the books with which every 

young architect must be equipped ; for time has shown that the specifications cannot be set aside 

through any defect in them."— ^rc^iteA 
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Ventilation of BuiUtitigs. 

VENTILATION. A Tut Book lo the Ptacike of thi Art or 

Vi^lilaling Bmldingt. Wilb ■ Cbapter upoa Air TnliDg. By W. P. BucHAH, 
RP., Saoiiair sod VeDlilalms Engineer, Author oC " Plarabmii," &c. Wilh 
170 LluslmiDDS. nmo,*!. claitboiudi. [J<ii( fMbliihtd. 

ITte Art of Flambiitg. 

PLUMBING. A Tixt Book le thi Practice of the Art or Craft of 
the Plumbir, with Sufplnncnlarj Chafilit! m Hone Dratiagi, tmlnJiiHg the 
Ulat Impnvtmnts. By William Paton Buckah, R.P., iuiitary Engineer 
ind Pracllcil Plumber. FLIlh Edilinii. Enljiged 10 37Q plges, and jSn 
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Oeotnetry for the Architect, Engineer, etc 

PRACTICAL GEOMETRY, for tkt Architect, Engiiutr and 

GeomeWcal Lines, Figure! »nd Cnrves. By E, W. Ta>ii, M.A., Architect, 
Aathor of "The Science of BuUding," Ac Second Edition. With 171 IUn»- 

-'N(jbiH^*iriili(L««idDObjti:uin»t*whur'«bHdfibb1blMdla>rtddi(hB(^Biiv4 0f Ilia 

Ihe Science of Oeotnetry. 

THE GEOMETRY OF COMPASSES; or. Problms Resolved 

Sr Ikt miTt Dncriftion 0/ Circia, anil the wi ef Colwirid CiflgfOHj and 
unbolt. B7 Oliver BiKHi. Coloured Plales. Crown Bvo, 31. e<t. cloth. 



PECO RATIVE ART S, etc 

Wooda and Marblea (Imitation of). 

SCHOOL OF PAINTING FOR THE IMITA TION OF WOODS 
AND M^SBZ.£S,aa Taught and Practised by A. R. V 







DECORATIVE ARTS, eU. 17 

Mouse Decoration* 

ELEMENTARY DECORATION. A Guide to the Simpler 
Forms of Everyday Art^ as applied to the Interior and Exterior Decoration of 
Dwelling Houses, &c. By Jambs W. FacbYi Jan. With 68 Cuts. zamO| 2s. 
cloth limp. 

PRACTICAL HOUSE DECORATION : A Guide to the Art of 
Ornamental Paintingj the Arrangement of Colours in Apartments, and the 

?rinciples of Decorative Design. With some Remarks upon the Nature and 
Properties of Pigments. By James William Facey, Author of " Elementary 
Decoration," &c. With numerous Illustrations. lamo, 2S. 6d, cloth limp. 

N.B.—The above Two Works together in One Vol,, strongly half-bound, 55. 

Colour, 

A GRAMMAR OF COLOURING, Applied to Decorative 
Painting and the Arts. By George Field. New Ediiion, Revised, Enlarged, 
and adapted to the use 01 the Ornamental Painter and Designer. By Ellis 
A. Davidson. With New Coloured Diagrams and Engravings, zamo, 3i. 6d, 
cloth boards., 
" The book is a most useAil ruume of the properties of p^ginita!a."—BuiUtr, 

House JPaintingf Chraining, etc. " 

HOUSE PAINTING. GRAINING, MARBLING, AND SIGN 
WRITING, A Practical Manual of. By Ellis A. Davidson. Sixth Edition. 
With Coloured Plates and Wood Engravings. lamo, 65. cloth boards. 

" A mass of information, of use to the amateur and of value to the practical man."— Afv^ftrA 
MecMattic. 

"Simply invaluable to the youngster entering upon this particular callings, and highly service- 
able to the man who is practising it. —Furftiture GareUe, 

Decorators, Receipts for. 

THE DECORATOR'S ASSISTANT: A Modem Guide to De- 
corative Artists and Amatenrs, Painters, Writers, Gilders, &c. Containing 
upwards of 600 Receipts, Rules and Instructions ; with a variety of Informa- 
tion for General Work connected ^wfth every Class of Interior and Exterior 
Decorations, &c. Fourth Edition, Revised. 152 pp., crown 8vo, 15. in wrapper. 
" Full of receipts of value to decorators, painters, gliders, &c. The book contains the gist of 

larger treatises on colour and technical processes. It would be difficult to meet with a work so full 

of varied information on the painter's airt."—BHif ding- Nnvs. 

" We recommend the work to all who, whether for pleasure or profit, require a guide to decora* 

tion."— P/Mmter and D«a>rator. 

Moyr Smith on Interior Decoration. 

ORNAMENTAL INTERIORS, ANCIENT AND MODERN. 
By J. MoTR Smith. Super-royal 8vo, with 32 full-page Plates and numerooa 
smauler Illustrations, handsomely bound in cloth, gilt top, price i8s. 

" The book is well illustrated and handsomely got up, and contains some true criticism and a 
good many good examples of decorative treatment.— 7*A<f Builder. 

" This is the most elaborate and beautiful work on the artistic decoration of interiors that we 
have seen. . . . The scroOs, panels and other designs from the author's own pen are very 
beautiful and chaste ; but he takes care that the designs of other men shall figure even more than 
his ovr^."— Liverpool Albion. 

" To all who take an interest in elaborate domestic ornament this handsome volume will be 
elcome." — Graphic. 

British and Foreign Marbles. 

MARBLE DECORATION and the Terminology of British and 
Foreign Marbles, A Handbook for Students. By George H. Blagrovb, 
Author of " Shoring and its Application," &c. With 28 Illustrations. Crown 
8vo. 35. 6d. cloth. 

" Thu most useful and much wanted handbook should be !n the hands of every architect and 
builder."— ^M^i/^f- fVorJd. 

" It is an eacel&nt manual for students, and interesting to artistic readers generally ."—So/Mrofdiy 
Jtet/iew. 

" A carefully and usefully written treatise ; the work is essentially practical."— 5'<v/j»»a«. 

Marble Working, etc. 

MARBLE AND MARBLE WORKERS: A Handbook for 

Architects, Artists, Masons and Students. By Arthur Lee, Author of " A 

Visit to Carrara," " The Working of Marble," &c. Small crown 8vo, 25. doth. 

" A r^y valuable addition to the technical literature of architects and masons."— ^wtf<f#rv 

Ifews. 
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DELAMOTTE'S WORKS ON ILLUMINATION AND ALPHABETS. 



A PRIMER OF THE ART OF ILLUMINATION, for the Use of 
Beginners : with a Rudimentary Treatise on the Art, Practical Directions for 
its exercise, and Examples taken from Illuminated MSS., printed in Gold and 
Colours. By F. Dbi^m ottx. New and Cheaper Edition. Small 4to, 6s. orna- 
mental boards. 

**Ttae examples of uicieiit MSS. recommended to tbt stadent; wlildi. wMi much good senses 
fhe author chooses from ccrilectioiis arressible to all, are selected with Judsment and anowiedse. 
as wen as taste."— w<M«iurMiM. 

ORNAMENTAL ALPHABETS, Ancient and Mediavah from the 
Eighth Century t with Numerals; including Gothic, Church-Text, large and 
small, German, Italian, Arabesque, Initials for Illumination, Monograms, 
Crosses, &c. &c., for the use of Architectural and Engineering Draughtsmen, 
Missal Painters, Masons, Decorative Painters, Lithographers, Engravers, 
Carvers, &c. &c. Collected and Engraved bv F. Dblamottb, and prmted in 
Coloors. New and Cheaper Edition. Royal 8vo, oblong, 2S. 6^. ornamental 
boards. 

*' For diose who faisert enamelled sentences round gilded chaHces, who Uazon shop Impends over 
Aopdoors^ who letter church walls with pithy sentences from the Decalogue^ this book win be use* 
hL —Atkefuntm, 

EXAMPLES OF MODERN ALPHABETS, Plain and Ornamental: 
including German, Old En|;lish, Saxon, Italic, Perspective, Greek, Hebrew, 
Court Hand, En^ossing, Tuscan, Riband, Gothic, Rustic, and Arabesque ; 
with several Origmal Designs, and an Analysis of the Roman and Old English 
Alphabets, large and small, and Numerals, for the use of Draughtsmen, Sur- 
veyors, Masons, Decorative Painters, Lithographers, Engravers, Carvers, &c. 
Collected and Engraved by F. Delamotte, and printed in Colours. New 
and Cheaper Edition. Royal 8vo, oblong, 25. 6d. ornamental boards. 

"There is comprised in It er-^ry possible shape into which the letters of the alphabet and 
numerals can be formed, and the talent which has b«en expended in the conception of the various 
plain and ornamental letters is -woTidttfvL"— Standard. 

MEDimVAL ALPHABETS AND INITIALS FOR ILLUMI- 

NATORS, B}^ F. G. Delamotte. Containing 21 Plates and Illuminated 

Title, printed in Gold and Colours. With an Introduction by T. Willis 

Brooks. Fourth and Cheaper Edition. Small 4to, 4s. ornamental boards. 

" A Tofaime in which the letters of the alphabet come forth glorified in gildin^^ and all the colours 
of the prism interwoven and intertwined and intermint^Ied." — Sun. 

THE EMBROIDERER'S BOOK OF DESIGN. Containing 
Initials, Emblems, Cyphers, Monograms, Ornamental Borders, Ecclesiastical 
Devices, Mediaeval and Modem Alphabets, and National Emblems. CoU 
lected by F. Delamotte, and printed in Colours. Oblong royal 8vo, is. 6d. 
ornamental wrapper. 

"The book will be of great assistance to ladles and voung children who are endowed with the 
art of plying the needle in this most ornamental and useful pretty work."— .£«r^ Angitan Times. 



Wood Carving. 

INSTRUCTIONS IN WOOD-CARVING, for Amateurs; with 
Hints on Design. By A Ladv. With Ten Plates. New and Cheaper Edition. 
Crown 8vo, 2s. in emblematic wrapper. 

" The handicraft of the wood-carver, so well as a book can knpart it, may be learnt from * A 
Lady's ' publication."— ^M*«<?«»«. 

" Toe directions given are plain and easfly understood."— ff^AlrA Mechanic, 

Glass JBainting. 

GLASS STAINING AND THE ART OF PAINTING ON 
GLASS. From the German of Dr. Gessert and Emanuel Otto Fromberg. 
With an Appendix on The Art of Enamelling, izmo, as. 6d, cloth limp. 

Letter JPainting. 

THE ART OF LETTER PAINTING MADE EASY. By 
James Greio Badenoch. With 12 full-page Engravings of Examples, is. 6d. 
cloth limp. 

" The system is a simple one, but quite original, and well worth the cazefiil attention of letter 
painters, tt can be easily mastered and Temtwbeted.'''—BuUtUng^ News, 



CARPENTRY, TIMBER, etc. tg 

CARP ENTRY, TIMBER , etc. 

Tredgold's Carpentry ^ Revised db Enlarged by Tarn. 

THE ELEMENTARY PRINCIPLES OF CARPENTRY. 
A Treatise on the Pressure and Equilibrium of Timber Framing, the Resist- 
ance of Timber, and the Construction of Floors, Arches, Bridges, Roots, 
Uniting Iron and Stone with Timber, &c. To which is added an Essay 
on the Nature and Properties oi Timber, &c., with Descriptions of the kinds 
of Wood used in Building ; also numerous Tables of the Scantlings of Tim- 
ber for different purposes, the Specific Gravities of Materials, &c. Bv Thomas 
Trbdgolo, C.E. With an Appendix of Specimens of Various Roofs of Iron 
and Stone, Illustrated. Seventh Edition, thoroughly revised and considerably 
enlarged by E. Wyndham Tarn, M.A., Author ol "The Science of Build- 
ing," &c. With 6i Plates, Portrait of the Author, and several Woodcuts. In 
one large vol., 4to, price £i 55. cloth. 

**Oa)^t to be in every architect's and every builder's l1bnxv.''—SuffeUr. 
" A woric whose monumental exceUence must commend it woerever skilful carpenfary is con* 

oenied. The author's principles are rather confirmed than impaired by time. The additional 

plates are of great intrinsic value."— ^Mti/tftV^ News. 

Woodworking Machinery, 

WOODWORKING MACHINERY : Its Rise, Progress, and 
Construction. With Hints on the Management of Saw Mills and the Economi- 
cal Conversion of Timber. lUustratediWith Examples oi Recent Designs by 
leading English, French, and American Engineers. By M. Powis Bale, 
A.M.lnst.C.E., M.I.M.E. Large crown 8vo, i25. 6d, cloth. 
" Mr. Bale is evidently an expert on the subject and he has collected so much information that 

his book is all-sufficient for builders and others engaged in the conversion of timber."— jIfphiUct. 
"The most comprehensive compendium of wood- working machinery we have seen. The 

author is a thorough master of bis subject."— Buildin^^ News. 

" The appearance of this book at the present time wiU, we should think, give a considerable 

impetus to the onward march of the machinist engaged in the designing and manufacture of 

wood-working machines. It should be in the office of every wood-working fdAXoty."—-Enelish 

Mechanic, 

Saw Mills. 

SA W MILLS : Their Arrangement and Management, and the 
Economical Conversion of Timber. (A Companion Volume to " Woodwork- 
ing Machinery.") By M. Powis Balb. With numerous Illustrations. Crown 
8vo, X05. 6d. cloth. 

" The admtnisiratioH of a large sawing establishment is discussed, and the sublect examined 
from a financial standpoint. We could not desire a more complete or practical treatise." — Builder. 
" We highly recommend Mr. Bale's worlc to the attention and perusal of all those who are en- 
gaged in the art of wood conversion, or who are about building or remodelling saw-mills on he- 
proved principles."— iffiM/d^M;^ News. 

Carpentering. 

THE CARPENTER'S NEW GUIDE ; or, Book of Lines for Car- 
penters ; comprising all the Elementary Principles essential for acquiring a 
knowledge of Carpentry. Founded on the late Peter Nicholson's Standard 
Work. A New Edition, Revised by Arthur Ashpitbl, F.S.A. Together 
with Practical Rules on Drawing, by George Pynb, With 74 Plates, 
4to, £1 IS. cloth. 

JSandrailing and Stairhuilding* 

A PRACTICAL TREATISE ON HANDRAILING : Showing 
New and Simple Methods for Finding the Pitch of the Plank, Drawing the 
Moulds, Bevelling, Jointing-up, and Squaring the Wreath. By George 
CoLLiNGS. Second Edition, Revised and Enlarged, to which is added A 
Treatise on Stairbuilding. With Plates and Diagrams. z2mo, 25. 6d, 
cloth limp. 

" Will be found of practical utility in the execution of this difficult branch of io\nerY."—Suiider. 

" AlmObt every difficult phase ot this somewhat intricate branch of Joinery is eluculated by the 
aid of plates and explanatory letterpress."— /vwrwi/Mrv Gojtette. 

Circular Work. 

CIRCULAR WORK IN CARPENTRY AND JOINERY: A 
Practical Treatise on Circular Work of Single and Double Curvature. By 
George Collings, Author of " A Practical Treatise on Handrailing." Illus- 
trated with numerous Diagrams. Second Edition. x2mo, ss. 6d, cloth limp. 
" An excellent example of what a book of this kind should be. Cheap In price, clear In defini- 
tion and prartical in the examples selected."— Z(Mtft<«r. 
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Timber Merchant's Companion, 

THE TIMBER MERCHANTS AND BUILDER'S COM- 
PANION, Containing New and Copious Tables of the Redaced Wei^t and 
Measarement of Deals and Battens, of all sizes, from One to a Ttonsand 
Pieces, and the relative Price that each sixe bears per Lineal Foot to any 
mven Price per Petersburg Standard Hundred ; the Price per Cube Foot of 
Square Tlmoer to any given Price per Load of 50 Feet; the proportionate 
Value of Deals and Battens bv the Standard, to Square Timber by the Load 
of 50 Feet ; the readiest moae of asoertainmg the Price of Scantling per 
Lineal Foot of any sire, to any given Figure i>er Cube Foot, ftc. &c. By 
William Dowsing. Fourth Eaition, Revised and Corrected. Cr. 8vo, 3s. cl. 
** We are glad to see a fourth edition of these admirable tables, which for correctness and 

sinpBclty of arrangement leave nothing to be desired."— 7Vi»tAer Trades Vaumai. 

**An exceedi^iy weO-arranged, diear, and concise manual of tables for the use of all who biqr 

or saO timher."— y^rMo/ ^ Forestry. 

Bractical Timher Merchant, 

THE PRACTICAL TIMBER MERCHANT. Being a Guide 
for the use of Building Contractors, Survejjrors. Builders, ftc, comprising 
useful Tables for all purposes connected with the Timber Trade, Marks off 
Wood. Essay on the Strength of Timber, Remarks on the Growth of Timber, 
ftc ay W. Richardson. Fcap. 8vo, 3$. 6d. cloth. 
** This handy manual contains much valuable information for the use of timber merchant?'* 

tndlders, foresters^ and aU others connected with the srowtl^ sale^ and manuCKtaie of timber. '— 

youmml ^ Forestry, 

Timber Freight Book. 

THE TIMBER MERCHANTS, SAW MILLER'S, AND 
IMPORTER'S FREIGHT BOOK AND ASSISTANT. Comprisine Rules, 
Tables, and Memoranda relating to the Timber Trade. JBy William 
Richardson, Timber Broker ; together with a Chapter on " Speeds of Saw 
Mill Machinery," by M. Powis Bale, M.I.M.E., &c. xamo, 3s. 6d. cl. boards. 
** A very useful manual of rufta, tables, and memoranda relating to the timber trade. We re> 

commend it as a compendium orcalculation to aU timber measurers and merchants, and as supply>> 

tag a real want in the txado."—BMildifi£ News. 

PacMng-Ca^e Makers, Tables for, 

PACKING-CASE TABLES; showing the number of Super. 

fidal Feet in Boxes or Packing-Cases, from six inches square and upwards. 

By W. Richardson, Timber Broker. Third Edition. Oolong 4to, 3s. 6d. ci. 
" InvahiaUe labour-saving tables." — fnmmonrer, 
"Will save much labour and calculation."— i^rtfar. 

Superficial Measurement. 

THE TRADESMAN'S GUIDE TO. SUPERFICIAL MEA^ 

SUREMENT. Tables calculated from x to 200 inches in length, by i to 108 

inches in breadth. For the use of Architects, Surveyors, Engineers, Timber 

Merchants. Builders^ ftc By Jambs Hawkings. Thurd Edition. Fcap., 

31. 6d. cloth. 

•• A useful collection of tables to facilitate rapid calculation of surfaces. The exact area of any 

Mirace of whtch the limits have been asceruined can be instantiy determined. The book will be 

found of the greatest utility to all engaged in building ODentions,''—ScotsmaH. 

" These tables will be found of great assistance to all who require to nuJce calculations in snpei. 
liclal measurement. "--£»v^»jA Mechanic, 

Forestry. 

THE ELEMENTS OF FORESTRY. Designed to afiFord In- 
formation concerning the Planting and Care of Forest Trees for Ornament or 
Profit, with Suggestions upon the Creation and Care of Woodlands. By F. B. 
Hough. Large crown 8vo, los. cloth. 

Tifnber Importer's Guide. 

THE TIMBER IMPORTER'S, TIMBER MERCHANT'S AND 




and North American Deals, including all intermediate Expenses, Freight, 

Insurance, &c. &c. Together with copious Information for the Retailer and 

Builder. Third Edition, Revised. lamo, as. cloth limp. 

throwTllIf'Z!**'"' I' pretends to be : built up gradually. It leads one from a forest to a tSMnafl, and 

*«r>5»S. * aakeweight, a host of matenal concerning bricks, columns^ dstems» ftc^-^^MrA 
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MARINE ENaiNEERING, NAVIGATION, eto. 

Chain Cables. 

CHAIN CABLES AND CHAINS. Comprising Sizes and 
Curves of Links, Stads, &c., Iron for Cables and Chains, Chain Cable and 
Chain Making, Forming and Welding Links, Strength of Cables and Chains, 
Certificates for Cables, Marking Cables,. Prices of Chain Cables and Chains, 
Historical Notes, Acts of Parliament, Statutory Tests, Charges for Testing, 
List of Manu&cturers of Cables, &c. &c. By Thomas W. Traill, F.E.R.N., 
M. Inst. C.E., Engineer Surveyor in Chief, Board of Trade, Inspector of 
Chain Cable and Anchor Proving Establishments, and General Superin- 
tendent, Lloyd's Committee on Proving Establishments. With numerous 
Tables, Illustrations and Lithographic Drawings. Folio, £2 2s. cloth, 
bevelled boards. 

" It contains a vast amoant of valuable information. Nothing^ seems to be wanting to make it 
• complete and standard work of reference on the subject."— iYaM/*ai/ Magaxine, 

Marine Engineering^ 

MARINE ENGINES AND STEAM VESSELS (A Treatise 
on). By Robert Murray, C.E. Eighth Edition, thoroughly Revised, with 
considerable Additions by the Author and by George Carlisle, C.E., 
Senior Surveyor to the Board of Trade at Liverpool, izmo, 5s. cloth boards. 
" Well adapted to give the young steamship engineer or marine engine and boiler maker a 

(general introduction into his practical work."— MecAanicai IVorid. 

" We feel sure that this thoroughly revised edition will continue to be as popular in the future 

as it has been in the past, as, for its size, it contains more useful information than any similar 

treatise. "^Industries. 

The information given is both sound and sensible, and well qualified to direct young sea- 

eoing hands on the straight road to the extra chiefs certificate. Most useful to survejors, 

Inspectorj, draughtsmen, and all young engineers who take an interest in their profession."— 

G/asgtm Herald, 
"An Indispensable manual for the student of marine engineeiing."— Zrvrr^^o^/ Mercury. 

Pocket'Book for Naval Architects and Shipbuilders. 

THE NAVAL ARCHITECT'S AND SHIPBUILDER'S 
POCKET-BOOK of Formula, RuUs,and Tablet^and MARINE ENGINEER*S 
AND SURVEYOR'S Handy Book of Reference. By Clement Mackrow, 
Member of the Institution of Naval Architects, Naval Draughtsman. Fourth 
Edition, Revised. With numerous Diagrams, &c. Fcap., 125. 6d. strongly 
bound in leather. 
" ^Ul be found to contain the most useftil tables and formulae required by shipbuflders, carefully 

coUectad from the best authorities, and put together in a popular and simple form." — Mnginetr. 
"The professional shipbuilder has now, ma convenient and accessible form, reliable data for 

solving puiny of the numerous problems that present themselves in the course of his work."— /^'Vw. 
"There is scarcely a subject on which a naval architect or shipbuilder can require to refresh 

bis memory which will not be found within the covers of Mr. Mackrow's \)wilL."— English Aitchanic, 

Pochet'BooJc for Marine Engineers. 

A POCKET-BOOK OF USEFUL TABLES AND FOF^ 
MULAi FOR MARINE ENGINEERS. By Frank Proctor, A.I.N^. 
Third Edition. Royal 32mo, leather, gilt edges, with strap, 45. 
**We recommend it to our readers as going |ar to supp^ a long-fielt ^rant,"— Naval Scienot, 
** A most usefiil companion to all marine engineets.'*— united Service Gtutetit. 

Introduction to Marine Engineering. 

ELEMENTARY ENGINEERING : A Manual for Young Marine 
Engineers and Apprentices, In the Form of Questions and Answers on 
Metals, Alloys, Strength of Materials, Construction and Management of 
Marine Engines and Boilers, Geometry, &c. &c. With an Appendix of Useful 
Tables. By John Sherren Brewer, Government Marine Surveyor, Hong* 
kong. Smalfcrown 8vo, zs. clotb. 
" Contains much valuable information for the class for whom it is intended, especklly in the 

chapters on the management of boilers and eng nes."— Nautical Magazint. 
*• A uieful introduction to the more elaborate text hooks." —Sro/s man. 
" To a student who has the requisite desire and resolve to attain a thorough knowledge, Mr. 

Brewer oflisrs decidedly useful h6lp.'—AtMenaMtn, 

Navigation. 

PRACTICAL NAVIGATION, Consisting of The Sailor's 
Sea-Book, by James Greenwood and W. H. Rosser * together with the 
requisite Mathematical and Nautical Tables for the Working of the Problems, 
by Henry Law, C.E., and Professor J. R. Young. Illustrated, xzmo, 7s. 
strongly halt-bound. 
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MetaUiferous Mining in the United Kingdom* 

BRITISH MINING : A Treatise on the History, Discovery, Practicai 
Deptlopmtnit and Futurt Prospects of Metalliferous Mines in the United King' 
dom. By RoBBRT Hunt, F.R.S., Keeper of Mining Records; Editor of 
** Ure*s DicUonary of Arts, Manufactures, and If ines,^ &c Upwards of 950 
pp., with S30 Illustrations. Second Edition, Revised. Super-royal Svo, 
£% as. cloth. 

"One of the iBCMtvthiable works of reference of modem times. Mr. Hunt as keeper of ndnlns 
records of the United Kingdom, has had opportuniries for such a task not enjoyed by anyone ^Ise^ 
and has evidenthr made the most of them. . . . The language and style adopted are gfood, and 
the treatment of the Tarioas subjects laborious, conscientious, and scientific" — EngiMttrtntr. 

"The book Is, in fact, a treasure-house of statistical information on mlninfir subjects, and we 
know of no other work embodying so great a mass of matter of this khid. Were this the only 
merit ef Mr. Hunt s volume, it would be rafficient to render it indispensable in this library of 
everyone interested in the developinent of the mining and metallurgical mdustries of this country." 

"A mass of Information not elsewhere available, and of the greatest value to thoae who may 
be interested tn our great mineral industries."— ^^^i^'mmt. 

**A sound, business-like coUection of interesting facts. . . . The amount of informatioii 
Mr. Hunt has brought together is enormous. . . . The vohime appears likely to oaavej more 
instruction upon the subject than any work hitherto published."— iftmyy younioL 

CoUiery Management. 

THE COLLIERY MANAGER'S HANDBOOK: A Compre- 
hensive Treatise on the Laying-out and Working of Collieries. Designed as 
a Book of Reference for Colliery Managers, and for the Use of Coal-Mining 
Students preparing for First-class Certificates. By Caleb Pambly, Mining 
Engineer and Surveyor; Member of the North of England Institute of 
Mining and Mechanical Engineers ; and Member of the South Wales Insti- 
tute of Mining Engineers. With nearly 500 Plans, Diagrams, and other 
Illustrations. Medium 8vo, about £00 pages. Price £1 5s. strongly bound. 

[Just published. 

Coal and Iron. 

THE COAL AND IRON INDUSTRIES OF THE UNITED 
KINGDOM, Comprising a Description of the Coal Fields, and of the 
Principal Seams of Coal, with Returns of their Produce and its Distribu- 
tion, and Analyses of Special Varieties. Also an Account of the occurrence 
of Iron Ores in Veins or Seams ; Analyses of each Variety ; and a History cA 
the Rise and Progress of Pig Iron Manufacture. By Richard Meade, Assistant 
Keeper of Mining Records. With Maps. 8vo, £1 85. cloth. 

" The book is one which must find a place on the shelves of all interested In ooal and iron 
production, and in the iron, steel, and other metaOurgical industries."— '^'n.^iiNMr. 

" Of this book we may unreservedly say that it is the best of Its class which we have ever met. 
. . A t)ook of reference which no one engaged in the Iron or coal trades should omit from his 
brary."— /*vM and Coal Trades Reviews 

JProspecting for Gold and other Metals* 

THE PROSPECTOR'S HANDBOOK: A Guide for the Pro- 
spector and Traveller in Search of Metal- Bearing or other Valuable Minerals. 
By J. W, Anderson, M.A, (Camb.), F.R.G.S., Author of "Fiji and New 
Caledonia." Fifth Edition, thoroughly Revised and Enlarged. Smadl 
crown 8vo, 3^. 6d. cloth. 

"Will supply a much felt want, especially among Colonists, In whose wav are so often thrown 
many mineraltwlcal specimens the value of which it is difficult to determine. —/:«rjn'w'<^* 

"How to mid commercial minerals, and how to identify them when they are tound, are the 
leading points to which attention is directed. The author has managed to pack as muchpractical 
detail mto his pages as would supply material for a book three times its sizit."—MiMiM£' journal. 

Mining Notes and Form,ulce. 

NOTES AND FORMULA FOR MINING STUDENTS. By 

iOHN Herman Merivale, M.A., Certificated Colliery Manager, Professor of 
lining in the Durham College of Science, Newcastle-upon-Tyne. Third 
Edition, Revised and Enlarged. Small crown 8vo,25. 6d. cloth. 
" Invaluable to anyone who is working up for an examination on mining subjects. "->Cmi/ and 
Iron Trades Revtew. 

" The author has done his work in an exceedingly creditable manner, and has produced a book 
that will be of service to students, and those who are practically engaged in mining operations."— 
Engineer, 

" A vast amount of technical matter of the utmost value to mining engineers, and of conside»> 
able interest to students." — Schaolttiaster. 
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Mxplosives. 

A HANDBOOK ON MODERN EXPLOSIVES. Being a 
Practical Treatise on the Manufacture and Application of Dynamite, Gun- 
Cotton, Nitro-Glycerine and other Explosive Compounds. Including the 
Manufacture of Collodion-Cotton. By M. Eissler, Mining Engineer and 
Metallurgical Chemist, Author of '* The Metallurgy of Gold," &c. With 
about 100 Illustrations. Crown 8vo, los. 6d. cloth. 

"Useful not only to the miner, but also to officers of both services to whom blasting and the 
use of explosives generally may at any time become a necessary auxiliary."— iVa/Mr«. 

" A veritable mine of mformation on the subject of explosives employed for military, mining 
and blasting purposes." — Army and Navy Gazette, 

" The book is clearly written. Taken as a whole, we condder it an excellent little book and 
one that should be found of great service to miners and others who are engaged in work requiring 
the use of explosives."— ^/A«mrMm. 

Goldf MetaUurgy of. 

THE METALLURGY OF GOLD : A Practical Treatise on the 
Metallurgical Treatment of Gold-bearing Ores. Including the Process* 8 of 
Concentration and Chlorination, and the Assaying. Melting and Refining of 
Gold. By M. Eissler, Mining Engineer and MetsLllurgical Chemist, formerly 
Assistant Assayer of the U. S. Mint, San Francisco. Third Edition, Revised 
and greatly Enlarged. With 187 Illustrations. Crown Svo, 12s. 6d. cloth. 

" This book thoroughly deserves its tide of a * Practical Treatise.' The whole process of gold 
mining, from the breakmg of the quartz to the assay of the bullion, is described in clear and 
orderly narrative and with much, but not too much, fulness of detaiL"— S'o/Mriilaty Remew. 

** The work is a storehouse of information and valuable data, and we strongly rec ommend it to 
an professional men engaged in the gold-mining industry."— Af^*>^ journal 

SUveVf Metallurgy of. 

THE METALLURGY OF SILVER : A Practical Treatise on 
the Amalgamation, Roasting and Lixiviation of Silver Ores, Including the 
Assaying, Melting and Refining of Silver Bullion. By M. Eissler, Author 
of **The Metallurgy of Gold " Second Edition, Enlarged. With 150 Illus- 
trations. Crown Svo, los. 6d. cloth. ij^^t published. 

" A practical treatise, and a technical work which we are convinced will supply a long-felt want 
amongst practical men, and at the same time be of value to students and others mduectly connected 
with the mdustries."— ^<MtfM^ youmal. 

" From first to last the book is thoroughly sound and nSHdHM."— Colliery Guardian, 
" For chemists, practical mmers, assayers and investors alike, we do not know of any work 
on the subject so handy and yet so comprehensive."— C/ej;£vw Herald, 

Silver-Leadf Metallurgy of. 

THE METALLURGY OF ARGENTIFEROUS LEAD: A 
Practical Treatise on the Smelting of Silver-Lead Ores and the Refining of 
Lead Bullion. Includiog Reports on varioas Smelting Establishments and 
Descriptions of Modern Furnaces and Plants in Europe and America. By 
M. Eissler, M.E., Author of "The Metallurgy of Gold," &c. Crown Svo. 
400 pp., with numerous Illustrations, 12s. 6d. cloth. [Just published, 

MetaUifero^is Minerals and Mining. 

TREATISE ON METALLIFEROUS MINERALS AND 
MININCf, By D. C. Davies, F.G.S., Mining Engineer, Ac, Author of "A 
Treatise on Slate and Slate Quarrying." Illustrated with numerous Wood 
Engravings. Fourth Edition, carefully Revised. Crown Svo, X25. 6d, cloth. 
*' Neither the practical miner nor the general reader interested in mines can have a t>etter book 
for his companion and his guide."— A/tMi^ youmal. lAfinift^ fVorld. 

" We arc doing our readers a service in calUng their attention to this valuable work."— 
" As a history of the present state of mining throughout the world this book has a real vahie, 
and it supplies an actual want."— WMcfuewM. 

Earthy Minerals and Mining. 

A TREATISE ON EARTHY 6- OTHER MINERALS AND 
MINING. By D. C. Davies, F.G.S. Uniform with, and forming a Com- 
panion Volume to, the same Author's " Metalliferous Minerals and Mining." 
with 76 Wood Engravings. Second Edition. Crown Svo, x». 6d. cloth. 

" We do not remember to have met with any English work on mining matters that contains 
the same amount of information packed in equaUy convenient form."— ^roArmy. 

" We should be inclined to rank it as among the very best of the handy technical and trades 
manuals which have recently appeared."— ^rs/frA Quarterly Review, 
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Mineral Surveying and Valuing. 

THE MINERAL SURVEYOR AND VALUER'S COMPLETE 
GUIDE t comprising a Treatise on Improved Mining Surveying and the Valua- 
tion of Mining Properties, with New Traverse Tables. By Wif. Lintbrn, 
Mining and Civil Engineer. Third Edition, with an Appendix on " MagDetic 
and Angular Surveying/' with Records of the Peculiarities of Needle Dis- 
turbances. With Four Plates of Diagrams, Plans, &c. lamo, 4s. cloth. 
" Mr. Lintem's book fonns a Tsluable and thoroughly trustworthy guide."— /rvM and Coal 

Ttadts Retriew. 

" TUs new edition must be of the highest value to colliery sunreyois, proprietors and mana- 

gen." Qo U itry Guardian, 

Asbestos and its Uses. 

ASBESTOS : Its Properties , Occurrence and Uses, With some 
Account of the Mines of Italy and Canada. By Robert H. Jones. With 
Bight Collotype Plates and other Illustrations. Crown 8vo, 12s. 6d, cloth. 
" An interesting and invaluable work."— C<7//tifrv Guardian. 

" We counsel our readers to get this eTceedingly interesting work for themselves ; they will 
find in it much that is suggestive, and a great deal that is of immediate and practical usefulness. "— 
Builder. 

" A valuable additkm to the architect's and engineer's Ubiaxy."— Building' News. 

Underground JPumping Machinerg. 

MINE DRAINAGE. Being a Complete and Practical Treatise 
on Direct-Acting Underground Steam Pumping Machinery, with a Descrip- 
tion of a large number of the best known Engines, their General Utility and 
the Special Sphere of their Action, the Mode of their Application, and 
their merits compared with other forms of Pumping Machinery. By Stbphbn 
MiCHBLL. 8vo, 155. cloth. 
"Will be highly esteemed by colBery owners and lessees, mining engineers, and students 

Moenlly who require to be acquainted with the best means of securing the drainage of mines. It 

b a most valuable work, and stands almost alone in the literature of steam pumping machinery." — 

CMitry Guardian. 

" Much valuable information is given, so that the book \k thoroughly worthy of an extensive 

circulation amongst practical men and purchasers of machinery." — Mining journal. 

Mining Tools. 

A MANUAL OP MINING TOOLS. For the Use of Mine 
Managers, Agents, Students, &c. By William Morgans, Lectiu-er on Prac- 
tical Mining at the Bristol School of Mines, xsmo, 25. 6d, cloth limp. 

ATLAS OF ENGRAVINGS to Illustrate the above, contain- 

ing 235 Illustrations of Mining Tools, drawn to scale. 4to, 4s. 6d. cloth. 

" Students in the science of mining, and overmen, captains, managers, and viewers may gain 
practical knowledge and useful hints by the study of Mr. Morgans' ioajaial."'—C0l/iery Guardian. 

"A valuable work, which will tnid materially to improve our mining literature."— Jfite*«<g 
journal. 

Coal Mining.. 

COAL AND COAL MINING: A Rudimentary Treatise on. By 
the late Sir Warington W. Smyth, M.A., F.R.S., &c., Chief Inspec/or of the 
Mines of the Crown. Seventh Edition, Revised and Enlarged. With 
numerous Illustrations. lamo, 45. cloth boards. 
" As an outline is given of every known coal-field in this and odier countries, as well as of tha 

principal methods of working; the book will doubtless interest a very large number of readers." — 

Mining yonmal. 

Subterraneous Surveying. 

SUBTERRANEOUS SURVEYING, Elementary and Practical 
Treatise on^ with and without the Magnetic Needle. By Thomas Fbnwick, 
Surveyor of Mines, and Thomas Baker, C.E. lUust. iimo, 3s. cloth boards. 

Granite Quarrying. 

GRANITES AND OUR GRANITE INDUSTRIES. By 
George F. Harris, F.G.S., Membre de la Soci6te Beige de G^oloeie, Lec- 
turer on Economic Geology at the Birkbeck Institution, &c. With Illustra- 
tions. Crown 8vo, 25. 6d. cloth. 

" A clearly and well-written manual for persons engaged or interested In the granite Industr}.' 
—Scotsman. 

" An interesting work, whirh will be deservedly tstetmed."— Colliery Guardian. 
" An exceeding interesting and valuable monograph on a subject which has hitherto received 
unaccountatly little attention in the shape of systeniaiic literary UeAitt:cut."—ScoMsA Ltadtr. 
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ELECTRICITY, ELECTRICAL ENGINEERING, etc. 
Electriccil Engineering. 

THE ELECTRICAL ENGINEER'S POCKET-BOOK OF 
MODERN RULES, FORMULAE, TABLES AND DATA. By H. R. 
Kbmpe, M.Inst.E.E., A.M.Inst C.E., Technical Officer Postal Telegraphs, 
Author of "A Handbook of Electrical Testing," &c. With numerous Illus- 
trations, royal 32010, oblong, 55. leather. IJ^^t published, 

" There is very little in the shape of formalse or data which the electrician is likely to want 
In a huiry which cannot be found in its pages."— Prac/tcai En^neer. 

"A very useful book of reference for daily use In practical electrical engineering and its 
various applications to the industries of the present day." — Iron. 

" It is the best book of its kind. —Eiec/r;ical Engineer. 

"The Electrical Engineer's Pocket- Book is a good one."— Electrician. 

" Strongly recommended to those engaged in tne various electrical industries."— £'/(fr^rira/ 
Review. 

JElectric Lighting, 

ELECTRIC LIGHT FITTING : A Handbook for Working 
Electrical Engineers, embodying Practical Notes on Installation Manage- 
ment. By John W. Urquhart, Electrician, Author of '• Electric Light,'' &c. 
With numerous Illustrations, crown 8vo, 5s. cloth. LJ^st published. 

"This volume deals with what may be termed the mechanics of electric lighting, and is 

addressed to men who are already engaged in the work or are tiraining for it. The work traverses 

a greit deal of ground, and may oe read as a sequel to the same author's useful work on ' Electric 

Light.' "—EUctrician. 

" This is an attempt to state in the simplest language the precautions which should be adopted 

in installing the electric light, and to give information.for the guidance of those who have to run 

the plant when installed. The book is well worth the perusal of the workmen for whom it is 

•wnit&n."—Eiectrica/ Review. 

' Eminently practical and useful. . . . Ought to be in the hands of everyone in charge of 

an electric light ^inV— Electrical Engineer. 

" A really capital book, which we have no hesitation in recommending to the notice of working 

electricians and electrical en^cets."— Mechanical fVcrld. 

Electric IdghU 

ELECTRIC LIGHT : Its Production and Use. Embodying Plain 
Directions for the Treatment of Dynamo-Electric Machines, Batteries, 
Accumulators, and Electric Lamps. By J. W. Urquhart, C.E., Author of 
" Electric Light Fitting," &c. Fourth Edition, Revised, with Large Additions 
and 145 Illustrations. Crown 8vo, 7s. 6i. cloth. IJ^st published. 

*' The book is by far the best that we have yet met with on the subjiect."— A thenaum. 
" It is the only work at present available which gives, in language intelligible for the most part 

to the ordinary reader, a general but concise history of the means which have been adopted up to 

the present time in producing the electric WglA."— Metropolitan. 

^'The book contains a general account of the means adopted in producing the electric light, 

not only as obtained from voltaic or galvanic batteries,' but treats at length of the dynamo-electric 

machine in several of its forms." — Colliery Gttardian, 

Construction of Dynamos, 

DYNAMO CONSTRUCTION : A Practical Handbook for the Use 
of Engineer Constructors and Electricians in Charge. With Examples of 
leading English, American and Continental Dynamos and Motors. By J. W. 
Urquhart, Author of " Electric Light," &c. Crown 8vo, js. 6d. cloth. 



[Just published. 
eo. 



" The author has produced a book for which a demand has long existed. The subject 
treated in a thoroughly practical maxi.ae.x."— Mechanical tf^orld, 

Dynamic Electricity and Magnetistn, 

THE ELEMENTS OF DYNAMIC ELECTRICIIY AND 
MAGNETISM. By Philip Atkinson, A.M., Ph.D. Crown 8vo. 400 pp. 
With lao Illustrations, zos. 6^. cloth. IjiMputlishid, 

Text Book of Electricity, 

THE STUDENTS TEXT-BOOK OP ELECTRICITY. By 
Hbnry M. Noad, Ph.D., F.R.S., F.C.S. New Edition, carefully Revised. 
With an Introduction and Additional Chapters, by W. H. Preecb, M.I.C.E., 
Vice-President of tl e Society of Telegraph Engineers, &c. With 470 Illustra- 
tions. Crown 8vo, 12 >. 6d. cloth. 
" We can recommend Dr. Noad's book for clear style, great range of subtect, a good index, 

and a plethora of woodcuts. Such collections as the present are indispensable. — Athenaum. 
"An admirable test book for every student — beginner or advanced — of electricity."— 

Engine€ritt£, 



36 CROSBY LOCKWOOD «• SON'S CATALOGUE, 

BUeetric lAgMtng* 

THE ELEMENTARY PRINCIPLES OF ELECTRIC LIGHT- 
ING, By Ax^M A. Campbblx. Swimtom, Associate I.E.E. Second Edition, 
Enlarged and Revised. With x6 Illustrations. Crown 8vo, X5. 6d. cloth. 
** Anyooe who desires a short mnd thorougrhly dear ezpositioB of the elementacy p ri n ciple s of 
electilc-lightiiig cannot do better than read tliis little woAr—Brm4/brd Obstrvtr, 

JEHectricity. 

A MANUAL OF ELECTRICFTY : Including Galvanism, Mag- 
luHsm, DiorMagnetism, Electro-Dynamics, Magno-Eltctricity, and the Electric 
Telegraph. By Hbmkt M. Noad, Ph.D., F.R.S., F.CS. Fourth Edition. 
With 500 Woodcuts. 8vo, £1 4s. doth. 
** It is worthy of a pbtce in the Bbiaiy of evefy public Institution."— JAMnir y^imal. 

Dynuvto Construction. 

HO IV TO MAKE A D YNA MO : A Practical Treatise for A mateurs. 
Containing numerous Illustrations and Detailed Instructions for Construct- 
ing a Small Dynamo, to Produce the Electric Light. By Alfred Crofts. 
Third Edition, Revised and Enlarged. Crovtrn 8vo, as. cloth. 
"The instructions given in this unpretentious little book are sufficiently clear and explicit to 

enable any amateur mechanic posse&sed of average skill and the usual tools to be found in an 

amateur's workshop, to build a practical dynamo machine." — Electrieian, 
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Pneumatics and Acoustics. 

PNEUMATICS : including Acoustics and the Phenomena of Wind 

Currents, for the Use of Beginners. By Charles Toulinson, F.R.S. 

F.C.S., &c Fourth Edition, Enlarged. lamo, 1$. 6d, cloth. 

** Beginneis in the study of this important application of science could not have a better manual." 
^^•ScetsmaH. " A valuable and suitable text-book for students of Acoustics and the Pheno* 
mena of Wind Currents." — SchoolmasUr, 

Conchology. 

A MANUAL OF THE MOLLUSC A : Being a Treatise on Recent 
and Fossil Shells. By S. P. Woodward, A.L.S., F.G.S., late Assistant 
Palaeontologist in the British Museum. With an Appendix on Recent and 
Fossil Conchological Discoveries, by Ralph Tate, A.L.S., F.G.S. Illustrated 
by A. N. Watbrhousb and Ioseph Wilson Lowry. With 23 Plates and 
upwards of 300 Woodcuts. Reprint of Fourth Ed., x88o. Cr. Svo, 7s. 6d. cl. 
** A most valuable storehouse of conchological and geological information."— 5a!f»M« Goss^. 

Geology* 

RUDIMENTARY TREATISE ON GEOLOGY, PHYSICAL 
AND HISTORICAL. Consisting of *' Physical Geology," which sets forth 
the leading Principles of the Science ; and " Historical Geology," which 
treats of the Mineral and Organic Conditions of the Earth at each successive 
epoch, especial reference being made to the British Series of Rocks. By 
Ralph Tate, A.L.S.. F.G.S., &c. With 250 Illustrations, xsmo, ss cloth. 
** The fulness of the matter has elevated the book into a manual. Its informatioa is exhaustive 
and weD arranged."-^<-A^/ Board CkronicU, 

Geology and Genesis^ 

THE TWIN RECORDS OF CREATION; or. Geology and 
Genesis : their Perfect Harmony and Wonderful Concord, Bv Gborgb W. 
Victor lb Vaux. Numerous Illustrations. Fcap. Svo, 51. cloth. 
" A valuable contribution to the evidences of Revelation, and disposes very conclusive of the 
arguments of those who would set God's Works against God's Word."— TlAe RocA, 

The Constellations. 

STAR GROUPS: A Student's Guide to the Constellations, By 
T. Ellard Gore, F.R.A.S., M.R.I. A., &c., Author of "The Scenery of the 
Heavens." With 30 Maps. Small 4to, 55. cloth, silvered. \Just published. 

Astronomy* 

ASTRONOMY, By the late Rev. Robert Main, M.A., F.R.S., 

formerly Radclifife Observer at Oxford. Third Edition, Revised and Cor- 
rected to the present time, by W. T. Lynn, B.A., F.R.A.S. i2mo, 2s. cloth. 

" A sound and simple treatise, very carefully edited, and a capital book for beginners." — 
KrunoUdst. {HoneU Times, 

" Accurately brought down to the requirements of the present time by Mr. Lynn."— fi^iMo. 
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DR. LARDNER' 8 COURSE OF NATURAL PHILOSOPHY. 

THE HANDBOOK OF MECHANICS. Enlarged and almost re- 
written by Bbmjamim Loewy, F.R.A.S. With 378 lUastrations. Post 8vo, 
6s. cloth. 
"The perspicuity of the original has been retained, and chapters which Iiad become obsolete 

have Ytcea replaccid by others of more modem character. The explanations tluroug'hout are 

studiously popular, and care has been taken to show the application of the various branches pt 

physics to the industrial arts, and to the practical business of ]i(e."—Minif$£ younuU. 

"Mr. Loewy has carefully revised the book, and brought it up to modern requirements."— 

Mature. 

** Natural philosophy has had few exponents more able or better skilled in tiie art of pm>u« 

larising the subject than Dr. Lardner ; and Mr. Loewy is doing good service in fitting this trratiset 

and the others of the series, for use at the present ^sD»."-^cotsman, 

THE HANDBOOK OF HYDROSTATICS AND PNEUMATICS. 
New Edition, Revised and Enlarged, by Benjamin Loewy, F.R.A.S. With 
236 Illustrations. Post 8vo, 5s. cloth. 

"For those 'who desire to attain an accurate knowledge of physical science without the pro* 
found methods of mathematical investigation,' this work is not merely intended, but well adapted." 
^^fum4cal News. 

" The volume before us has been carefully edited, augmented to nearly twice the bulk of the 
former edition, and all the most recent matter has been a&ed. . . . It is a valuable text-book." 
^-Nature. 

" Candidates for pass examinations will find It, we think, specially suited to their requirements." 
BngHsh Mechanie. 

THE HANDBOOK OF HEA T, Edited and almost entirely re- 
written by Benjamin Loewy, F.R.A.S., &c. X17 Illustrations. Post 8vo, 6s. 
cloth. 

"The style Is always clear and precise, and conveys instruction without leaving any cloudiness 
or lurking doubts behind." — Engineering: 

"A most exhaustive book on the subject on which it treats; and is so arranged that It can be 
understood by all who desire to attain an accurate knowledge of physical science. .... Mr. 
Loewy has included all the latest discoveries in the varied laws and effects of heat."— ^StawdSfltniL 

"A complete and liandy text-book for the use of students and general readers."— £#tf-/£rA 
MetJutnic, 

THE HANDBOOK OF OPTICS. By Dionysius Lardner, D.C.L., 
formerly Professor of Natural Philosophy and Astronomy in University 
College, London. New Edition. Edited by T. Olver Harding, B.A. Lond., 
of University College, London. With 398 Illustrations. Small 8vo, 44S 
pages, 5s. cloth. 

"Written by one of the ablest English scientific writers, beautifully and elaborately mustrated." 
Mechanics Magazine. 

THE HANDBOOK OF ELECTRICITY, MAGNETISM, AND 
ACOUSTICS. By Dr. Lardner. Ninth Thousand. Edit, by George Carey 
Foster, B.A., F.C.S. With 400 Illustrations. Small 8vo, ss. cloth. 
" The .book could not have been entrusted to anyone better calculated to preserve the terse and 

lucid s^le of Lardner, while correcting his errors and bringing up his work to the present state of 

sdentiM knowledge."— i'«/»/isr Science Review. 



THE HA NDBOOK OF A STRONOMY. Forming a Companion 
to the '* Handbook of Natural Philosophy.'* By DioifYsius Lardner, D.C.L., 
- formerly Professor of Natural Philosophy and Astronomy in University 
College, London. Fourth Edition. Revised and Edited by Edwin Dunkin, 
F.R.A.S., Royal Observatory, Greenwich. With 38 Plates and upwards of 
zoo Woodcuts. In One Vol., small 8vo, 550 pages, 95. 6d. cloth. 

"Probably no other book contains the same amount of information in so compendious and well* 
arranged a form — certainly none at the price at which this is offered to the public." — Atheneeufn. 

"We can do no other than pronounce this work a most valuable manual of astronomy, and we 
strongly recommend it to all who wish to acquire a general— but at the same time correct— acquaint- 
ance with this sublime science."— Quarterly youmal of Science. 

"One of the most deservedly popular books on the subject . . . We would recommend not 
only the student of the elementary principles of the science, but he who aims at mastering the 
higner and mathematical branches of astronomy, not to be without this work beside him."— /VocTtf- 
lat Magazine. 

J>r. Lardner^s Electric Telegraph. 

THE ELECTRIC TELEGRAPH, By Dr. Lardnbr. Re- 
vised and Re-written by E. B. Bright, F.R.A.S. 140 Illustrations. Small 
8vo, 25. 6d. cloth. 
" One of the most readable books extant on the Electric Td^fraph."— J?»^/^A Mechanic 
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DR. LARDNER'8 MU&EUM OF SCIENCE AND ART. 



THE MUSEUM OP SCIENCE AND ART. Edited by 
DiONTSius Lardmbr, D.C.L.J formerly Professor of Natural Philosophy and 
Astronomy in University College, London. With npwards of x,9oo Engrav- 
ings (m Wood. In 6 Double Volumes, £i u., in a new and elegant cloth bind- 
ing ; or handsomely bound in half-morocco, 3M. 6d, 

%* Opinions op thx Press. 

**Thls •«!•% besides affording popular bat sonnd instraction on scientific subjects, wtth which 
ttie hum b lest man in the country ought to be acquainted, also undertaiDes that teaching of * Cdm- 
moo Things ' which every well-wisher of his kind is anxious to promote. Many thousand copies of 
this serriceable publication have been printed, in the belief ana hope tliat the dedre for Instruction 
and improvement widely prevails ; ana we have no fiaar that such enlightened faith wUl meet with 
disappointment."— r«»Mr. 

" A cheap and interest in g pvblicatloi^ alike Informing and at tracti v e . The papers combine 
subjects of importance and great scientific knowledge^ considerable inductive powerst and a 
popular style of treatment.'— 4>«cte/0r. 

"The 'Museum of Science and Art' is the most vahiable contribution tliat lias ever been 
made to the Scientific Instructkm o< every class of sodety."— Sir DAVio B&BWSTBR. in the 
North British Review. 

** Whether we consider the liberality and beauty of the Dlustratlona, the charm of Uie writing; 
or the durable interest of the matter, we must express our belief that there is hardly to be found 
among the new books one that would be welcomed by people of so many ages and classes as a 
valuable present."— <£saiM^Mcr. 

*•* Separate books fomud from the above, stiitable for Workmen's Libraries, 

Science ClasseSf etc. 

C7om«no» XHinga Boeplained. Containing Air, Earth, Fire, Water, Time, 
Man, the Eye, Locomotion, Colour, Clocks and Watches, &c. 233 Illus- 
trations, cloth gilt, 5s. 

The Mieroseope, Containing Optical Images, Magnifying Glasses, Origin 
and Description of the Microscope, Microscopic Objects, the Solar Micro- 
scope, Microscopic Drawing and Engraving, &c. 147 illustrations, cloth 
gilt, as. 

FoptUar Geoiogy, Containing Earthquakes and Volcanoes, the Crust of 
the Earth, &c. 20X Illustrations, cloth gilt, as. 6d. 

JPopular Phyaiea. Containing Mamitude and Minuteness, the Atmo- 
sphere, Meteoric Stones, Popular Fallacies, Weather Prognostics, the 
1 hermometer, the Barometer, Sound, &c. 85 Illustrations, cloth gilt, as. 6d. 

Steam and its Usee* Including the Steam Engine, the Locomotive, and 
Steam Navigation. 89 Illustrations, cloth gilt,%s, 

JPopular Aetronomy, Containing How to observe the Heavens— The 
Earth, Sun, Moon, Planets, Light, Comets, Eclipses, Astronomical Influ- 
ences, &c. 182 Illustrations, 4s. 6d, 

The Bee and White Ante : Their Manners and Habits. With Illustra- 
tions of Animal Instinct and Intelligence. 133 Illustrations, cloth gilt, as. 

The EleetrUi Telegraph Popularized, To render intelligible to all who 
can Read, irrespective of any previous Scientific Acquirements, the various 
forms of Telegraphy in Actual Operation. zoo Illustrations, cloth ^t, 
ts. 6d. 

JDr. Lardner'8 School Handbooks. 

NATURAL PHILOSOPHY FOR SCHOOLS. By Dr. Lardnbr, 

328 Illustrations. Sixth Edition. One Vol., 3s. 6d. cloth. 

" A very convenient class-book for Junior students in private schools. It is intended to convey, 
in clear and precise terms, general notions of all the principal divisions of Physical Sdwice."— 
British Quarterly Review. 

ANIMAL PHYSIOLOGY FOR SCHOOLS. By Dr. Lardnbr. 
With 190 Illustrations. Second Edition. One Vol., 3s. 6d. cloth. 
** Clearly written, wdl arranged, and excellently taxxsttztiod.''— Gardener's ChrotUdt. 



COUNTING-HOUSE WORK-TABLES, CALCULATORS. etc. gg 

COUNTING-H OUSE WORK, TABLES, etc. 

Introduction to JBusiness. 

LESSONS IN COMMERCE, By Professor R. Gambaro, of 
the Royal High Commercial School at Genoa. Edited and Revised by James 
Gault, Professor of Commerce and Commercial Lavr in King's College, 
Londpn. Crown 8vo, price about 3s. 6d. [/n ihe press, 

Accounts for Manufacturers* 

FACTORY ACCOUNTS: Their Principles and Practice. A 

Handbook for Accountants and Manufacturers, with Appendices on the No- 
menclature of Machine Details ; the Income Tax Acts ; the Rating of Fac- 
tories; Fire and Boiler Insurance; the Factory and Worksliop Acts, &c., 
including also a Glossary of Terms and a large number of Specimen Rulings. 
B^ Emilb Garcke and J. M. Fells. Third Edition. Demy 8vo, 250 pages, 
price 65. strongly bound. 
" Avery interestinif description orthe requirements of Factory Accounts. . . . theprincicLe 

of assimilating the Factory Accounts to the general commercial books is one which we thoroughly 

agree ■with.''—Aoc(funiants' journal. 

" There are few owners of Factories who would not derive great benefit from the perusal 

of this most admirable work." — Local Government Chronicie, 

Foreign Commercial Correspondence* 

THE FOREIGN COMMERCIAL CORRESPONDENT: Being 
Aids to Commercial Correspondence in Five Languages — English, French, 
German, Italian and Spanish. By Conrad £. Baker. Second Edition, 
Revised. Crown 8vo, 3s. 6d. cloth. 
" Whoever wishes to correspond in all the languages mentioned by Mr. Baker cannot do better 

than study this work, the materials of which are excellent and conveniently arranged." — Atkeneeum, 
"A careful examina.ija has convinced us that it is unusually complete, well arranged and 

rdiable. The book is a thoroughly good one."— Schoolmaster, 

Intuitive Calculations. 

THE COMPENDIOUS CALCULATOR : or, Easy and Con- 
cise Methods of Performing the various Arithmetical Operations required in 
Commercial and Business Transactions, together with Useful Tables. By 
D. O'GoRMAN. Corrected by Professor J. R. Young. Twentv-seventh Ed., 
Revised by C. Norris. Fcap. 8vo, 2s. 6d, cloth ; or, 3s. 6(/. half-bound. 
" It would be difficult to exaggferate the usefubiess of a book like this to everyone engaged in 

commerce or manufacturing industry."— Ar>«n(;/«<]^«. 

" Supplies special and rapid methods for all kinds of calculations. Of great utility to persons 

engaged in any Kind of commercial ttzxisaxXxoTos."— Scotsman. 

Modern Metrical Units and Systems. 

MODERN METROLOGY : A Manual of the Metrical Units 
and Systems of the Present Century. With an Appendix containing a proposed 
English System. By Lpwis D'A. Jackson, A.M.Inst.C.E., Author of " Aid 
to Survey Practice," &c." Large crown 8vo, 12s. 6d. cloth. 

" The author has brought together much valuable and interesting information. • • . We 
cannot but recommend the work." — Nature. 

" For exhaustive tables of equivalent weights and measures of all sorts, and for clear demonstra- 
tlons of the effects of the various systems thaf have been proposed or adopted, Mr. Jackson's 
treatise is without a n'ral."--Academy, 

The Metric System and the British Standards. 

A SERIES OF METRIC TABLES, in which the Bntish Stand- 
ard Measures and Weights are compared with those of the Metric System at present 
in Use on the Continent. By C. H. Dowlino, C.E. 8vo, ios. 6^. strongly bound. 
"Their accuracy has been certified by Professor Airy, the Astroaomei-KoyaL"—SuiJder. 
"Mr. Dowling's Tables are well put together as a ready-reckoner for the conveision of one 
system into the otJi&[,"—At/teHaum, 

Iron and Metal Trades' Calculator. 

THE IRON AND METAL TRADES' COMPANION, For 

expeditiously ascertaining the Value oi any Goods bought or sold by Weight, 
from IS. per cwt. to iias. per cwt., and from one farthing per pound to one 
shilling per pound. Each Table extends from one pound to xoo tons. To 
which are appended Rules on Decimals, Square and Cube Root, Mensuration 
oi Superficies and Solids, &c. ; also Tables of Weights of Materials, and other 
Useful Memoranda. By Thos. Downib. Strongly bound in leather, 396 pp., 9s. 

" A most useful set of tables. . . . Nothing like them before existed."— BitildiH£ JVews. 

" Although specially adapted to the Iron and metal trades, the tables will be found oaeflil in 
every other business in whicn merchandise is bought and sold by wdght."— ^atfnu^y News, 
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Cateulaiar far Nutnbers and Weights Combined. 

THE NUMBER, WEIGHT AND FRACTIONAL CALCU- 
LA TOR, CoouinioK npwards of 250,000 Separate Calcn]ati<ms, showing at 
a ^ance the valne at 422 dlflereni rates, ran^ng from ^l^ih of a Penny to 
aoB. each, or per cwt., and £20 per ton, of anj number of articles consecn- 
tiTely, from i to 47a — An j nmnlter of cwts.. qrs., and lbs., from i cwt. to 470 
cwts.— Any number of tons, cwts^^ qrs^ and lbs., from z to 1,000 tons. By 
WnxiAif Chadwxck, PnUic Accoontant. Third Edition, Revised and Im- 
praved. 8to, price i8s^ strongly bound for Office wear an^ tear. 

*•* Tkit work is specisUy adapUd for the Apportummemt of Mileage Charges 
for Railway Traffic. 

ti^' This eomprekemakte and emHrely wmiqme amd origiruU Calculator is adapted 
for the me of AccomUaaH amd Auditors^ Railway Companies, Carnal Companies^ 
Shippers, Skipping Agents, General Carriers, etc. 

Ironfonnders, Brassfonnders, Metal Merchants, Iron Manufactnrersjronmongers, 
Engineers, Machinists, Boiler Makers, Millwrights, Roofing, Bridge and Gtrder 
Makers, Colliery Proprietors, etc. 

Timber Merchants, Builders, Contractors, Architects, Surveyors, Auctioneers 
Valuers, Brokers, Mill Owners and Manufacturers, Mill Furnishers, Merchants and 
General Wholesale Tradesmen. 

*«* OranoNS OF thb Pkkss. 

"The bock contahw the answcss to questions, and not simply a set of faisenloiis poszltt 
■Mlhodi of aniTfaie at lesutts. It isaseasjr of lefeiencefor any answororany immDerof answers 
■s a dktioaaiy, and the references are even more quickly made. For making up accounts or esti- 
mateii, the hook, must prove invaluable to all who have any considerable quanti^ of calcubttons 
faiTolvfav price and measure in any combination to do." — Engituer. 

" The most perfect work of the kind yet prepated.''^^i!ai;fvw Htratd, 

Comprehensive Weight Caicuiaiar» 

THE WEIGHT CALCULATOR. Being a Series of Tables 
npon a New and Comprehensive Plan, exhibiting at One Reference the exact 
Value of any Weight from i lb. to 15 tons, at 300 Progressive Rates, from id. 
to i68s. per cwt., and containing 186,000 Direct Answers, which, with their 
Combinations, consisting of a smgle addition (mostly to be performe^d at 
sight), will afiord an aggregate of 10,266,000 Answers ; the whole being calcu- 
lated and designed to ensure correctness and promote despatch. By Hbmrt 
Harbem, Accountant. Fourth Edition, carefully Corrected. Royal 8vo, 
strongly half-bound, £1 55. 

" A practical and useful work of reference for men of business generally ; it is the best of the 
Idnd we have seen.' —ironmonger. 

" Of priceless value to business men. It is a necessary book in all mercantile offices."— >SJb<^- 
fieid JnMPendtTtt. 

Comprehensive IHscount Guide. 

THE DISCOUNT GUIDE. Comprising several Series of 
Tables for the use of Merchants, Manufacturers, Ironmongers, and others, 
by which may be ascertained the exact Profit arising from any mode of using 
Discounts, either in the Purchase or Sale of Goods, and the method of either 
Altering a Rate of Discount or Advancing a Price, so as to produce, by one 
operation, a sum that will realise airy required profit after allowing one or 
more Discounts : to which are added Tables of Profit or Advance from i^ to 
go per cent., Tables of Discount from i^ to 98} per cent., and Tables of Com- 
mission, &c., from \ to xo per cent. By Henry Harben, Accountant, Author 
of " The Weight Calculator." New Edition, carefully Revised and Corrected. 
Demy 8vo, 544 pp. half-bound, £1 5s. 

" A book such as this can only be appreciated by budness men, to whom the aaYingf of time 
means savin^^ of money. We have the high authority of Professor J. R. Young that the tables 
throughout the work are constructed upon strictly accurate principles. The work is a mode 
of typographical clearness, and must prove of great value to merchants, manufacturers, aod 
general traders."— ^rt/tj/i Trade jfoumal. 

Iron Shipbuilders^ and Merchants^ Weight Tables, 

IRON-PLATE WEIGHT TABLES: For Iron Shipbuilders, 
Engineers and Iron Merchants. Containing the Calculated Weights of ui>- 
wards of 150,000 different sizes of Iron Plates, from i foot by 6 in. by | in. to 
zo feet by 5 feet by i in. Worked out on the basis of ao lbs. to the square 
foot of Iron of i inch in thickness. Carelully compiled and thoroughly Re<* 
vised by H. Burlinson and W. H. Simpson. Oblong 4to, 25s. half-bound. 

"This work will be found of great utility. The authors have had much practical experience 
of what is wanting in making estimates; and the use of the book will save much time in making 
elaborate calculations."— f^v'^i^r A MecManie, 
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INDUSTRI AL AND USEF UL ARTS. 

8oap~fnaking. 

THE ART OF SOAP-MAKING: A PracHcal Handbook of th$ 
Manufacture of Hard and Soft Soaps, Toilet Soaps, etc. Including many New 
Processes, and a Chapter on the Recovery of Glycerine from Waste Levs. 
By Alexander Watt, Author oi " Electro- Metallurgy Practically Treated," 
&c. With numerous Illustrations. Fourth Edition, Revised and Enlarged. 
Crown 8vo, ys. 6d. cloth. 

"The work will prove very osefiil, not merely to the technological student, but to the practical 

soap-boiler who wishes to understand the theory of his art." — Chemical News. 

'*Mr. Watt's book is a thoroughly practical treatise on an art which has almost no Uteratiire In 
our lan^age. We coni^ratulate the author on the success of his endearour to fill a void in English 
techtticai literature."— A^ater«. 

Paper Making. 

THE ART OF PAPER MAKING : A Practical Handbook of the 
Manufacture of Paper from Rags, Esparto, Straw and other Fibrous Materials, 
Including the Manufacture of Pulp from Wood Fibre, with a Description of 
the Machinery and Appliances used. To which are added Details of 
Processes for Recovering Soda from Waste Liquors. By Alexander Watt. 
With Illustrations. Crown 8vo, ys. 6d, cloth. 
"This book is succinct. lucid, tboroug'hly practical, and includes everything' of interest to the 

modem paper maker. It is the latest, most practical and most complete work on the paper-making 

art before the British putAic."— Paper Record. 

'' It may be regarded as the standard work on the subject. The book is full of valuable in> 

formation. The ' Art of Paper- making,' is in every respect a model of a text-book, either for a 

technical class or for the private student."— /'a/^ra«fif Printinff Trades yournai. 

" Admirably adapted for general as well as ordinary technical reference, and as a handbook 

for students in technical education may be warmly commended." — The Paper Maker's Monthly 

journal. 

Leather Manufacture. 

THE ART OF LEATHER MANUFACTURE. Being a 
Practical Handbook, in which the Operations of Tanning, Currying, and 
Leather Dressing are fully Described, the Principles of Tanning Explained 
and many Recent Processes introduced. By Alexander Watt, Author of 
" Soap-Making," &c. With numerous Illustrations. Second Edition. Crown 
8vo, 9s. cloth. 
"A sound, comprehensive treatise on tanning and Its accessories. This book is an eminently 

valuable production, which redounds to the credit ot both author and publishers." — Chetniau 

Seznew. 

"This volume Is technical without being tedious, comprehensive and complete without bein^; 

Erosy, and it bears on every page the impress of a master hand. We have never come across a 
etter trade treatise, nor one ttuit so thorougiily supplied an absolute want." — Shoe and Leather 
Trades' Chronurle. 

Boot and Shoe Making. 

THE ART OF BOOT AND SHOE-MAKING. A Practical 

Handbook, including Measurement, Last-Fitting, Cutting-Out, Closing and 

Making, with a Description ol the most approved Machinery employed. 

By John B. Leno, late Editor of St. Crispin, and The Boot and Shoe-Maker. 

With numerous Illustrations. Third Edition. i2mo, 25. cloth limp. 

"This excellent treatise is by far the best work ever written on the subject. A new work, 

embracing all modern improvements, was much wanted. This want is now satisfied. The chapter 

on clicking, wliich showj how waste may be prevented, will save 6fty times the price of the tiook." 

'Scottish Leather Trader, 

Dentistry. 

MECHANICAL DENTISTRY: A Practical Treatise on the 
Construction of the various kinds of Artificial Dentures. Comprising also Use- 
ful Formulas, Tables and Receipts for Gold Plate, Clasps, Solders, &c. &c. 
By Charles Hunter. Third Edition, Revised. With upwards of zoo 
Wood Engravings. Crown 8vo, 3s. 6d. cloth. 
" The work is very ptACticaL"— Monthly Review of Dental Surgery. 

" Wo can strongly recommend Mr. Hunter's treatise to all students preparing for the professioil 
of dentistry, as welTas to every mechanical dentist."— Z^m^/m youmalq/ Medical Science. 

Wood Engraving. 

WOOD ENGRAVING: A Practical and Easy Introduction to the 
Study of the A rt. By William Norman Brown. Second Edition. With 
numerous Illustrations. i2mo, is. 6d. cloth limp. 

" The book is clear and complete, and will be useful to anyone wanting to understand the first 
elements of the beautiful art of wood engraving."— CraMtf. 
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HAMDYB00K8 FOR HANDICRAFTS. By PAUL N, HA8LUCK. 

Metal Turning. 

THE METAL TURNER'S HANDYBOOK, A Practical Manual 
for Workers at ihe Fooi-Laths: Embracing Information on the Tools* 
Appliances and Processes employed in Metal Turning. E|y Paul N. Has- 
LUCK, Author of *' Lathe- Work." With upwards of One Hundred Illustra- 
tions. Second Edition, Revised. Crown 8vo, is. cloth. 
" deafly and concisely writteo, eatcdknt in erecy way.''—MechaHicai fforU, 

Wood Turning. 

THE WOOD TURNER'S HANDYBOOK. A Practical Manual 
for Workers at the Lathe: Embracing Information on the Tools, Appliances 
and Processes Employed in Wood Turning. By Paul N. Hasluck. With 
upwards of One Hundred Illustrations. Crown 8vo, as. cloth. 
** We recommend the boolc to yoomr turners and amateurs. A multitudtt ofwockmen hare 
hitherto sought in vain for a manual of thS special industry."— l/<eAa»<«/ fVorltU 

WOOD AND METAL TURNING, By P. N. Hasluck. 
(Being the Two preceding Vols, bound together.) 300 pp., with upwards of 
200 Illustrations, crown 8vo, 3s. 6d, cloth. 

Watch Repairing. 

THE WATCH JOBBER^S HANDYBOOK, A Pr actual Manual 
OH Cleaning, Repairing and Adjusting, Embracing Information on the Tools, 
Materials, Appliances and Processes Employed in Watchwork. By Paul, N. 
Hasluck. With upwards of One Hundred Illustrations. Cr. 8vo, 2S. cloth. 
** All young persons connected with the trade should acquire and study this excellent, and at 
the same time, inexpenstre wotkJ'—CUrJktnweU CHrvnicie, 

Clock Repairing. 

' THE CLOCK JOBBER'S HANDYBOOK: A Practical Manual 
on Cleaningt Repairing and A djusting. Embracing Information on the Tools, 
Materials, Appliances and Processes Employed in Clockwork. By Paul N. 
Hasluck. with upwards of 100 Illustrations. Cr. 8vo, 25. cloth. 
" Of inestimable service to those commencing' the vc*Ae,"— Coventry Standard, 

WATCH AND CLOCK JOBBING. By P. N. Hasldck. 
(Being the Two preceding Vols, bound together.) 320 pp., with upwards of 
200 Illustrations, crown 8vo, 3s. bd, cloth. 

Pattern Making. 

THE PATTERN MAKER'S HANDYBOOK. A Practical 
Manual, embracing Information on the Tools. Materials and Appliances em- 
ployed in Constructing Patterns for Founders. By Paul N. Hasluck. 
With One Hundred Illustrations. Crown Svo, 25. cloth. 

"This handy volume contains sound information of considerable value to students and 
artificers."— ^artfw0r« Trades youmml. 

Mechanical Manipulation. 

THE MECHANICS WORKSHOP HANDYBOOK. A Practical 
Manual on Mechanical Manipulation. Embracing Information on various 
Handicraft Processes, with useful Notes and &nscellaneous Memoranda. 
By Paul N. Hasluck. Crown Svo, ts. cloth. 

" It is a boolc which should be found in every workshop, as it is one which win be continually 
referred to for a very great amount of standard information."— 5a/Mn^> Retriew, 

Model Engineering. 

THE MODEL ENGINEER'S HANDYBOOK : A Practical 
Manual on Model Steam Engines. Embracing Information on the Tools» 
Materials and Processes Employed in their Construction. Bv Paul N. 
Hasluck. With upwards of 100 Illustrations. Crown Svo, 9S, cloth. 
" By carefully going through the worlc. amateurs may pick up an excellent notion of the coiw 
itruction of full-sized steam engines."— 7V/<^ra/Aic yournal. 

Cabinet Making. 

THE CABINET WORKER'S HANDYBOOK: A Practical 
Manual, embracing Information on the Tools, Materials, Appliances and 
Processes employed in Cabinet Work. By Paul N. Hasluck, Author of 
" Lathe Work," &c. With upwards of 100 Illustrations. Crown Svo, 9s, 

cloth. [GUvfoto Utratd, 
*' Thoroughly practical throughout. The amateur worker in wood will find it mo« itseful." 
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EHectrolysia of Ooldf Silver, Copper, etc. 

ELECTRO-DEPOSITION : A Practical Treatise on the Electrolysis 
0/ Gold, Silver^ Copper, Nickel, and other Metals and Alloys. With descrip- 
tions of Voltaic Batteries, Magneto and Dynamo- Electric Machines, Ther- 
mopiles, and ot the Materials and Processes used in every Department of 
the Art, and several Chapters on Electro- Metallurgy. By Alexander 
Watt. Third Edition, Revised and Corrected Crown 8vo, 95. cloth. 
"Eminently a t)Ook for the practical worker in electro-deposition. It contain:* practical 

descriptions ol methods, processes and materials as actually pursued and used in the workshop." 

— Engineer. 

JElectro^MetoMurgy. 

ELECTRO-META LL URG Y ; Practically Treated. By Alexander 
Watt. Author of " Electro- Deposition," &c. Ninth Edition, Enlarged and 
Revised, with Additional Illustrations, and including the most recent 
Processes, zzmo, 4s. cloth boards. 

"From this book both amateur and artisan may learn everything necessary for the successfu 
prosecution of electroplating."— /fvn. 

Electroplating. 

ELECTROPLATING: A Practical Handbook on the Deposi- 
tion of Copper, Silver, Nickel, Gold, Aluminium, Brass, Platinum, &c. &c. 
With Descriptions of the Chemicals, Materials, Batteries and Dynamo 
Machines used in the Art. By J. W. Urquhart, C.E. Second Edition, with 
Additions. Numerous Illustrations. Crown 8vc 5s. cloth. 
" An excellent practical manual." — Engineering-. 
" An excellent work, giving the newest \n![oxvaax\Oia,"—Horolo^ical yournaU. 

BUectrotyping. 

ELECTROTYPING : The Reproduction and Multiplication of Print- 
ing Surfaces and Works of Art by the Electro-deposition of Metals, By J. W. 
Urquhart, C.E. Crown 8vo, 55. cloth. 
'The book is thoroughly practical. The reader is, therefore, conducted through the leading 

aws of electricity, then through the metals used by electrotypers, the apparatus, and the depositing 

processes, up to the final preparation of the yrotk."—Art yimmal. 

Horology. 

A TREATISE ON MODERN HOROLOGY, in Theory and Prac- 
tice. Translated from the French of Claudius Saunier, by Julien Trip- 
PLiN, F.R.A.S., and Edward Rigg, M.A., Assayer in the Royal Mint. With 
78 Woodcuts and 22 Coloured Plates. Second Edition. Royal 8vo, £2 25. 
cloth ; £z I05. half'Calf. 

" There is no horological work in the English language at all to be compared to this produc- 
tion of M. Saunier's for deamess and completeness. It is alike good as a guide for the student and 
as a reference for the experienced horologist and skiUed workman." — Horological youmal. 

" The latest, the most complete, and the most reliable of those literary productions to which 
continental watchmakers are indebted for the mechanical superiority over their English brethren 
—in fact, the Book of Books, is M. Saunier's ' Treatise. ' "— IVatchmaker, jeweller attd Silver smith. 

Watchmaking. 

THE WATCHMAKER'S HANDBOOK. A Workshop Com- 
panion for those engaged in Watchmaking and the Allied Mechanical Arts. 
From the French ot Claudius Saunier. Enlarged by Julien Tripplin, 
F.R.A.S., and Edward Rigg, M.A., Assayer in the Royal Mint. Woodcuts 
and Copper Plates. Third Edition, Revised. Crown 8vo, 9s. cloth. 

" Each part is truly a treatise in Itself. The arrangement is rood and the language is dear and 
concise. It is an admirable i^uide for th^ young v,Bxchxaak9x."— Engineering. 

" It is impossible to speak too highly of its excellence. It fulfils every requirement in a hand* 
book intended for the use of a worKman."— ^a/SrA and Clockmaker. 

" Ttiis book contains an immense number of practical details bearing on the daOy occupation 
of a watchmaker."— IVatchmaker and MetalvHtrker (Chicago). 

QoldsnUths' Work. 

THE GOLDSMITH'S HANDBOOK. By George E. Gee, 
Jeweller, &c. Third Edition, considerably Enlarged. x2mo, 3s. 6d. cl. bds. 
"A good, sovnd educator, and will be accepted as an authority."— //m)^,£'^a/ journal, 

SilversnUths* Work. 

THE SILVERSMITH'S HANDBOOK. By George E. Gee, 

Jeweller, &c. Second Edition, Revised, with numerous lUastrations. zamo, 

3s. 6d. cloth boards. 

** Workers in the trade will speedily discover its merits when they sit down to study it."— 
English Mechanic. 

*^^* The above two works together, strongly half-bound, price js. 

D 



34 CROSBY LOCKWOOD ^ SON'S CATALOGUE. 

Bread and Biscuit Baking, 

THE BREAD AND BISCUIT BAKER'S AND SUGAR- 
BOILER'S ASSISTANT. Including a large variety of Modern Recipes. 
With Remarks on the Art of Bread-making. By Robert Wells, Practical 
Baker. Second Edition, with Additional Recipes. Crown 8vo, as, cloth. 
" A large number of wrinkles for the ordinary cook, as wdl as the bakeT."—Saiurclay Review 

Confectionery. 

THE PASTRYCOOK AND CONFECTIONER'S GUIDE. 
For Hotels, Restaurants and the Trade in general, adapted also for Family 
Use. By Robert Wells, Author of " The Bread and Biscuit Baker's and 
Sugar Boiler's Assistant." Crown 8vo, 2S. cloth. 

" We cannot speak too highly of this really excellent work. In Chese days of keen competition 
our readers cannot do better than purchase this hook."— JtaJUrs' Times. 

Ornamental Confectionery. 

ORNAMENTAL CONFECTIONERY : A Guide for Bakers. 
Confectioners and Pastrycooks ; including a variety of Modem Recipes, and 
Remarks on Decorative and Coloured Work. With 129 Original Designs. 
By Robert Wells. Crown 8vo, 5s. cloth. 

" A valuable work, and should be in the hands of every baker and confectioner. The illus 
trative designs are alone worth treble the amount charged for the whole work."— BaJiers' Jfrnes. 

Flour Confectionery. 

THE MODERN FLOUR CONFECTIONER. Wholesale and 
Retail. Containing a large Collection of Recipes for Cheap Cakes, Biscuits, 
&c. With Remarks on the Ingredients used in their Manufacture, &c. By 
R. Wells, Author of "Ornamental Confectionery," "The Bread and Biscuit 
Baker," " The Pastrycook's Guide," &c. Crown 8vo, as. cloth. 

Laundry Work. 

LA UN DRY MANAGEMENT. A Handbook for Use in Private 
and Public Laundries, Including Descriptive Accounts of Modern Machinery 
and Appliances for Laundry Work. By the Editor of " The Laundry 
JournaV' With numerous Illustrations. Crown 8vo, 35. 6d. cloth. 



CHEMICAL MA NUFACTURES & COMMERCE. 

New Manual of Engineering Chemistry. 

ENGINEERING CHEMISTRY: A Practical Treatise for the 
Use of Analytical Chemists, Engineers, Iron Masters, Iron Founders, 
Students, and others. Comprising Methods of Analysis and Valuation of the 
Principal Materials used in Engmeering Work, with numerous Analyses, 
Examples, and Suggestions. By H. Joshua Phillips, F.I.C, F.C.S., 
Analytical and Consulting Chemist to the Great Eastern Railway. Crown 8vo, 
320 pp., with Illustrations, ids. 6d. cloth. [Just published. 

" In this work the author has rendered no small service to a numerous body of practical men. 

.... The analjrtical methods may be pronounced most satisfactory, being as accurate as the 

despatch required of engineering chemists permits."— CA^mwo/ News. 

Analysis and Valuation of Fuels. 

FUELS: SOLID, LIQUID AND GASEOUS, Their Analysis 
and Valuation. For the Use of Chemists and Engineers. By H. J. Phillips, 
F.C.S., Analytical and Consulting Chemist to the Great Eastern Railway. 
Crown 8vo, 3s. 6d. cloth. 

" Ought to have its place in the laboratory of every metallurgical establislmient, and wherever 
fuel is used on a large scnle."— Chemical News. 

" Cannot fail to be of wide interest, especially at the present time"— Railway News. 

Alkali TradCf Manufacture of Sulphuric Acid^ etc. 

A MANUAL OF THE ALKALI TRADE, including the 
Manufacture of Sulphuric Acid, Sulphate of Soda, and Bleaching Powder. 
By John Lomas. 390 pages. With 232 Illustrations and Working Drawings. 
Second Edition. Royal 8vo, £1 los. cloth. 

"This book is written by a manu&cturer for manufacturers. The working details of the most 
approved forms of apparatus are given, and these are accompanied by no less than a^a wood en- 
gravings, all <a which may be used for the purposes of construction."— Athentenm. 
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The Blowpipe. 

THE BLOWPIPE IN CHEMISTRY, MINERALOGY, AND 
GEOLOGY. Containing all known Methods of Anhydrous Analysis, Work- 
ing Examples, and Instructions for Making Apparatus. By Lieut.-Col. W. A. 
Ross, R.A. With z2o Illustrations. New Edition. Crown 8vo, 5s. 

"The student who goes through the course of experimentation here laid dovn will gain a 
better insight into inorganic chemistry and mineralogy than if he had 'got up' any of the best 
text-books ot the day, and passed any number of examinations in their contents. —CA^m/co/ News. 

Com/mercial Chemical Analysis. 

THE COMMERCIAL HANDBOOK OF CHEMICAL ANA- 
LYSIS; or. Practical Instructions tor the determination of the Intrinsic or 
Commercial Value of Substances used in Manufactures.Trades, and the Arts. 
B7 A. Normandy. New Edition by H. M. Noad, F.R.S. Cr. 8vo, 12s. 6d. cl. 
"^sential to the analysts appointed under the new Act. The most recent results are given, 
and the work is well edited and carefully written."— AWwrc. 

Brewing. 

A HANDBOOK FOR YOUNG BREWERS. By Herbert 
Edwards Wright, B.A. New Edition, much Enlarged. [In the press. 

Dye-Wares and Colours. 

THE MANUAL OF COLOURS AND DYE-WARES : Their 
Properties, Applications, Valuation, Impurities, and Sophistications. For the 
use of DyerSj Printers, Drysaltery, Brokers, &c. By J. W. Slater. Second 
Edition, Revised and greatly Enlarged. Crown 8vo, 7$. 6d. cloth. 
"A complete encyclopaedia of the materia tinctoria. The information given respecthig each 

article is full and precise, and the methods of determining the value of articles such as these, so 

liable to sopUsticatidb, are given with clearness, and are practical as well as valuable."— CA«mw/ 

andDrugg^. 

" There b no other work which covers precisely the same ground. To students preparing 

or examinations in dyeing and printing it will prove exceedingly useful."— CMemicai News. 

Pigments, 

THE ARTIST'S MANUAL OF PIGMENTS. Showing 
their Composition, Conditions of Permanency, Non-Permanency, and Adul- 
terations ; Effects in Combination with Each Other and with Vehicles ; and 
the most Reliable Tests of Purity. By H. C. Standagb. Second Edition. 
Crown Svo, 25. 6d. cloth. 

" This work is indeed muliutn-in-parvo, and we can, with good conscience, recommend it to 
all who come in contact with pigments, whether as makers, dealers or us^rs."— Chemical Review, 

Gauging. Tables and Rules for JRevenue Officers^ 

Brewers, etc, 

A POCKET BOOK OF MENSURATION AND GAUGING : 
Containing Tables, Rules and Memoranda for Revenue Officers, Brewers, 
Spirit Merchants, &c. By J. B. Mant (Inland Revenue). Second Edition, 
Revised. Oblong iSmo, 45. leather, with elastic band. 

" This handy and useful book is adapted to the requirements of the Inland Revenue Depart* 
ment, and will be a favourite book of reference." — Civilian. 

" Should be in the hands of every practical hrewet."— Brewers^ yournaL 
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ToiMLtt a/iM Burn^s Complete Chrazier. 

THE COMPLETE GRAZIER, and FARMER'S and CATTLE- 
BREEDER'S ASSISTANT, Including the Breeding, Rearing, and Feeding 
of Stock ; Management of the Dairy, Culture and Management of Grass 
Land, and of Grain and Root Crops, &c. By W. Youatt and R. Scott 
Burn. An entirely New Edition, partly Re-written and greatly Enlarged, by 
W. Fream, B.ScLond., LL.D. In medium Svo, about 1,000 pp. [/n the press. 

Agricultural Facts and Figures. 

NOTE-BOOK OF AGRICULTURAL FACTS AND FIGURES 
FOR FARMERS AND FARM STUDENTS. By Primrose McConnell, 
late Professor of Agriculture, Glasgow Veterinary College. Third Edifion. 

Royal 32mo, 4s. leather. 

"The most complete and comprehensive Note-book for Farmers and Farm Students that we 
have seen. It literally teems with mformation, and we can cordially recommend it to all connected 
with agtcaStxae."— North British AjfricuUurist. 
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Flour Manufacturef MUlingf etc. 

FLOUR MANUFACTURE : A Treatise on Milling Science 
and Practice. By Fribdricu Kick, Imperial Regiemngsrathi Professor of 
Mechanical Technology in the Imperial German Polytechnic Institute, 
Prague. Translated from the Second Enlarged and Revised Edition with 
Supplement. By H. H. P.PowLas, A.M.I.C.E. Nearly 400 pp. Illustrateo 
with 28 Folding Plates, and 167 Woodcuts. Royal 8vo, 25s. cloth. 

"Tliis Taluable work fa. and will remain, tiw standard aothority 00 the sdence of miOiiig. . . 
Tbe BiDer who has read and digested this work win have laid the fbondatioD. so to speak, of a suc- 
cesshd career ; he wiD have acquired a number of general principles which he can proceed to 
apply. In this handsome volume we at last have the accepted text-book of modem miUmgingood, 
sound English, which has little, if any. trace of the Gennan idiom."— 77v MilUr. 

" The appearance of this cdebrated work in English is very opportune, and British millers 
win. we are sure, not be slow in availing themselves of its pages. —Arti&rr' GaxetU. 

Small Farming. 

SYSTEMATIC SMALL FARMING; or, The Ussons of my 
Farm. Being an Introduction to Modern Farm Practice for Small Farmers 
in the Culture of Crops; The Feeding of Cattle; The Management of the 
Dairy, Poultry and Pigs, &c. &c. By Robert Scott Burn, Author of " Out- 
lines of Landed Estates' Management." Numerous Illusts., cr. 8vo, 6s. cloth. 

"This is the completest book of its class we have seen, and one ndiich every amateur farmer 
win read with pleasure and accept as a gmde."—FieU. 

" The volume contains a vast amount of useful information. No branch of farming te left 
untouched, from the labour to be done to the results achieved. It may be safely recommended to 
an who think they wiU be in paradise when they buy or rent a three-acre farm."— (rAusvw ffera/et. 

Modem Farming. 

OUTLINES OF MODERN FARMING, By R. Scott Burn. 
Soils, Manures, and Crops— Farming and Farming Economy— Cattle, Sheep, 
and Horses — Management of Dairy, Pigs and Poultry — Utilisation of 
Town-Sewage, Irrigation, &c. Sixth Edition. In One Vol., 1,250 pp., half- 
bound, profusely Illustrated, i«. 

, V '^^. •"? **C**'^ nuthor has been to make his work at once comprehensive and trustworthy, 

andinthis aun he has succeeded to a degree which entitles him to much credit."— A/mwcm^ 
^averttser. •• No fanner should be without this hook."—Bantuty Guartiian. 

AgrictMlturaZ Fhtgineering. 

FARM ENGINEERING, THE COMPLETE TEXT-BOOK OF, 
Compnsing Draining and Embanking; Irrigation and Water Supply; Farm 
Koads, Fences, and Gates; Farm Buildings, their Arrangement and Con- 
struction, with Plans and Estimates ; Bam Implements and Machines ; Field 
implements and Machines ; Agricultural Surveying, Levelling, &c. By Prof. 
iSS D ^^.''J' Editor of the " Farmers' Gazette," late Professor of Agriculture 
anoKural Economy at the Royal Agricultural College, Cirencester, &c. &c. 
..w • " ^'^^ ^^^^' half-bound, with over 600 Ulustradons, im. 

work wSl"^*'hi5^^^5^ as wen as with Imowledge and abffity. The author has done his 

ThevSe^Sn1io?^^t^,.V»'^'^*r'°"^^ »»^ '«*«! ^ statements. 

"FoTa v^^f^l^^' .^"* *2 agricultural students."— Afarik Lant Express. 
-BeWs l*'*^ JKStrJJl ** °''°° *^^y volume likely to be more usefuHy studied. 

^^?ffi^ ^ff^'iculture. 

Situ^/^ai^fn^^u^^^^^ BRITAIN: A Text-Book of 
fS? Elemlnttr?^iSd ahIo^ ^Zi^^J^"". ^^ *^« Science and Art Department. 

^"It is a long aSe SSJVe C? S^"^ V™? of in[orm3ition."-^^rtcuUkruI Economist 
such a ^t and useful fund J kSSwledSS-llSJLjS tSS!?^** "' "°''' *" "^^""^ """^^^ 

TAn/^ f/^^^ers, etc. 

Pfa^% ^f.Kl^2^ ^^P, CALCULATED RESULTS 

ttoneers, etc. With a nIw ^o/** Students, Surveyors, Land Agents Auc- 

Arranged by Sidney FR^Ncf/Q™ °^7^^? Book-keeping. Sefected and 

" wS^ES^t\?l.tS- "• ^. «^P leithlr "^ ^^"^°°' ^^"^^^^- *72 PP.. waist- 

op«a^on"Si S?SS°2^H^^^'^i°^J?Pr*^&;o^^^^^ than a match box. it contains a mass 

the tables hav^I"iS^** ^*a^' ^th. Thewort J^' "*K*"f^, ^^^^V *°™' ^««» obtainable. . Every 

Afesse»ifr "^ ^''^ revised by D? FrS.m^^w' **''*5. ^ '**°«>"8"'^y accurate, the whole3 

., "A marveUous little ho u ' cordially recommend it."~£eWs ffi^eeJU, 

di-appointed with hU iny^^j^O'-^ ^^ej^^culturist who possesses himself of it will not be 
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Fa/rtn and Estate Book-keeping. 

BOOK-KEEPING FOR FARMERS * ESTATE OWNERS. 
A Practical Treatise, presenting, in Three Plans, a System adapted for all 
Classes of Farms. By Johnson M. Woodman, Chartered Accountant. Second 
Edition, Revised. Cr. 8vo, 3s. 6d. cl. bds. ; or 25. 6d. cl. limp. 
" The volume is a capital study of a most important subject."— AgriatUurai GaxeUe. 
"Will be found of great assistance by those who intend to commence a system of book-keep- 
n^. the author's examples beings dear and explicit, and his explanations, wmle full and accurate, 
being to a large extent free from technicalities."— Z.iv« StocJk youmal. 

Farm Account Book. 

WOODMAN'S YEARLY FARM ACCOUNT BOOK. Giving 
a Weekly Labour Account and Diary, add showing the Income and Expen- 
diture under each Department of Crops, Live Stock, Dairy, &c. &c. With 
Valuation, Profit and Loss Account, and Balance Sheet at the end of the 
Year, and an Appendix of Forms. Ruled and Headed for Entering a Com- 
plete Record of the Farming Operations. By Johnson M. Woodman, 
Chartered Accountant. Folio, 7s, 6d. half bound. [culture. 

"Contains every requisite form for keeping farm accounts readily and accurately."— ^.^i 

Early Fruits^ Flowers and Vegetables. 

THE FORCING GARDEN ; or, How to Grow Early Fruits. 
Flowers, and Vegetables. With Plans and Estimates for Building Glass- 
houses. Pits and Frames. By Samuel Wood. Crown 8vo, 35. 6d, cloth. 
" A good book, and fairly fills a place that was in some degree vacant. The book is written with 

great care, and contains a great deal of valuable teaching."— Gart^^M^rx* MagaKine. 

" Mr. Wood's book is an original and exhaustive answer to the question ' How to Grow Early 

Fruits, Flowers and V^etables t ' "—Land and tVaUr. 

Good Gardening. 

A PLAIN GUIDE TO GOOD GARDENING ; or, How to Grow 
Vegetables, Fruits, and Flowers. With Practical Notes on Soils, Manures, 
Seeds, Planting, Lajdng-out of Gardens and Grounds, &c. By 8. Wood. 
Fourth Edition, with numerous Illustrations. Crown 8vo, 3s. 6d, cloth. 
"A very good book; and one to be highly recommended as a practical guide. The practical 

directions are excellent."— ^/A«ff<n<m. 

" May be recommended to young gardeners, cottagers, and specially to amateurs, for the 

pbdo, simple, and trustworthy information it gives on common matters too often neglected."- 

Gardeners' Chronicle. 

Gainful Gardening. 

MULTUM-IN-PARVO GARDENING; cr, How to make One 
Acre of Land produce 1^620 a-year by the Cultivation of Fruits and Vegetables ; 
also, How to Grow Flowers in Three Glass Houses, so as to realise £176 per 
annum clear Profit. By S. Wood. Fifth Edition. Crown 8vo, is. sewed. 
"We are bound to recommend it as not only suited to the case of th^ amateur and gentleman's 
gardener, but to the market gvomex."-— Gardeners' MagaMine. 

Gardening for Ladies. 

THE LADIES' MULTUM-IN-PARVO FLOWER GARDEN, 
and Amateurs* CompleU Guide. By S. Wood. With lUusts. Cr.8vo, 35. W. cl. 

" This -volume contains a good deal of sound, common sense instruction."— FA^rii/. 

*' Full of shrewd hints and useful instructions, based on a lifetime of expmanc^"— Scotsman, 

Receipts for Gardeners. 

GARDEN RECEIPTS. By C. W. QuiN. i2mo, is. 6d, cloth. 

*' A useful and handy book, contaiiUng a good deal of valuable iaforxDation.''-~Athenaum, 

Market Gardening. 

MARKET AND KITCHEN GARDENING. By Contributors 
to "The Garden.'* Compiled by C. W. Shaw, late Editor of •* Gardening 
Illustrated." lamo, 3s. 6d. cloth boards. 
" The most vahiable compendium of kitchen and market-garden work published."— Farmer. 

Votta^e Gardening. 

COTTAGE GARDENING: or, Flowers, Fruits, and Vegetables for 
SmaU Gardens. By E. Hobday, xamo, is, 6d. cloth limp. 

Fotato Culture. 

POTATOES : How to Grow and Show Them. A Practical Guide 
to the Cultivation and General Treatment of the Potato. By Jambs Pink. 
Second Edition. Crown 8vo, 25. cloth. 
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LAND AND ESTATE MANAGEMENT, LAW, etc. 



Hudaon^s Land Vaiuer^s JPocket-Book. 

THE LAND VALUER'S BEST ASSISTANT: Being Tables 
on a very mach Improved Plan, for Calculating the Value of Estates. >Vitfa 
Tables tor reducing Scotch, Irish, and Provincial Customary Acres to Statute 
Measure, &c. By R. Hudson, C.E. New Edition. Royal 3200, leather, 
elastic band, 4s, 

"This new edirion includes tables for ascertaining the value of leases for any term oi jrears ; 
and for showing how to lay out plots of eround of certain acres in forms, square, round. Sec., ^ui 
valuable rules for syrt»<"fag the probable worth of standing timber to any amount ; and is m 
incalculable value to the country gentleman and professional iDaxi."—Farmeri youmal, 

Ehva/rt's Land Improver's Bocket^Book* 

THE LAND IMPROVER'S POCKET-BOOK OF FORMUL^m, 
TABLES and MEMORANDA required in any Computation relating to the 
Permanent Improvement 0/ Landed Property, By John Ewart, Land Surveyor 
and Agricultural Engineer. Second Edition, Revised. Royal samo, oblong, 
leather, gilt edges, with elastic band, 45. 
"A compendious and handy little volume."— N^i^cdSsil^r. 

Complete Agricultural Surveyor's Pocket^Book, 

THE LAND VALUER'S AND LAND IMPROVER'S COM- 
PLETE POCKET-BOOK. Consisting of the above Two Works bound to- 
gether. Leather, gilt edges, with strap, ys, 6d, 



** Hudson's book is the best ready-reckoner on matters relating to the valuation of land and 
crapsi, and its combination with Mr.Ewart's work greatly enhances the value and usefulness of the 
latter-mentioned. ... It is most useful as a manual for reference."— ^0ffA (^England Farmer, 



Auctioneer's Assistant, 

THE APPRAISER, A UCTIONEER, BROKER, HOUSE AND 
ESTATE AGENT AND VALUER'S POCKET ASSISTANT, lor the Valua- 
tion for Purchase, Sale, or Renewal of Leases, Annuities and Reversions, and 
of property generally; with Prices for Inventories, &c. Bv John Whbblbr, 
Valuer, &c. Fifth Edition, re-written and greatly extended by C. Norris, 
Surveyor, Valuer, &c. Royal 32mo, 5s. cloth. 

" A neat and concise book of reference, containing an admirable and deariy-arranged list of 
prices for inventories, and a very practical guide to determine the value of furniture, Ac" — Standard. 

" Contains a huge quantity of varied and useful infonnation as to the valuation for purchase, 
sale, or renewal of leues, annuities and reversions, and of property generally, with prices for 
inventories, and a giiide to determine the value of interior fittings and other eiBscXs."— Builder. 

Auctioneering. 

AUCTIONEERS : THEIR DUTIES AND LIABILITIES. 
A Manual of Instruction and Counsel for the Young Auctioneer. By Robert 
SguiBBS, Auctioneer. Second Edition, Revised and partly Re- written. Demy 
8vo, ITS, 6d, cloth. 

"The podtion and duties of auctioneers treated compendiously and cSewAy."—Suader, 
"Every auctioneer ought to possess a copy of this excellent work."—IroHmon£vr, 

" Of great value to the profiession. . . . We readfly welcome this book from the fiurt that It 
treats the subject in a manner somewhat new to the profession."— fjAi/tf GastUe. 

Legal Guide for Paumbrokers. 

THE PAWNBROKERS', FACTORS' AND MERCHANTS' 
GUIDE TO THE LAW OF LOANS AND PLEDGES. With tiie 
Statutes and a Digest of Cases on Rights and Liabilities, Civil and Criminal, 
as to Loans and Pledges of Goods, Debentures, Mercantile and other Se- 
curities. By H. C. FoLKARD, Esq., Barrister-at-Law, Author of " The Law 
of Slander and Libel," &c. With Additions and Corrections. Fcap. 8vo, 
3S. 6d. cloth. 

" This work contains dmply everything that requires to be known concerning the department 
of the law of which it treats, we can safisly commend the book as unique and very nearly perfect" 

1 "J^* ^"^ undertaken by Mr. FoDcard has been very satlsfhctorihr performed. . . . Such ex- 
g^a«^ as are needful have been supplied with great clearness and with due regard to btevity." 
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Law of Patents* 

PATENTS FOR INVENTIONS, AND HOW TO PROCURE 
THEM. Compiled for the Use of Inventors, Patentees and others. By 
G. G. M. Hardingham, Assoc.MemJnst.C.E., &c. Demy 8vo, cloth, price 
2s,6d, 

^mXiM Metropolitan Mating Appeals, 

ma.^ REPORTS OF APPEALS HEARD BEFORE THE COURT 

tstoSid OF GENERAL ASSESSMENT SESSIONS, from the Year 1871 to 1885. 

mo, kd By Edward Rydb and Arthur Lyon Rydb. Fourth Edition, brought down 

[ to the Present Date, with an Introduction to the Valuation (Metropolis) Act, 

on djA 1869, and an Appendix by Walter C. Rydb, of the Inner Temple, Barrister* 

"■4^4 at-Law. 8vo, 16$. cloth. 

ntt; aiii "A useful work, occupying a place mid- way between a handbook for a lawyer and a guide to 

i*^ the surveyor. It is compiled by a gentleman eminent in his profession as a land agent, whose spe- 
cialty, it ts acknowledged, lies i the direction of assessing property for rating purposes."— I«m</ 
A£wUs' Record. 

,,„. , " It is an indispensable work of reference for all engaged in assessment business. "'5^<7Mr«a/ 

MUlAl ■ of Gas LighHng, 

*¥**' Hou^e JProperty. 

aoT" HANDBOOK OF HOUSE PROPERTY, A Popular and Practi- 

^ ^. cal Guide to the Purchase, Mortgage, Tenancy, and uompulsory Sale of 

Houses' and Land, including the Law of Dilapidations and Fixtures ; with 
, Examples of all kinds of Valuations, Useful Information on Building, and 

i& . Suggestive Elucidations of Fine Art. By E. L. Tarbuck, Architect and 

"** j Surveyor. Fourth Edition, Enlarged. lamo, 55. cloth. 

CQl I " The advice is thorou^y practicaL"— Z^nv youmai, 

^ ^ I ' For all who have dealmgs with house property, this is an indispensable gmde."—DecoraH<m. 

waw\ "CarefiiOy brought up to date, and much unproved by the addition of a division on fine art. 

" A weU'written and tuoughtfiil work,"— Land Agents Record. 

!^£ Iwwood^s Estate Tables. 

tm. TABLES FOR THE PURCHASING OF ESTATES, Freehold, 

Copyhold, Of Leasehold; Annuities, Advowsons, etc, And for the Renewing of 
Leases held under Cathedral Churches, Colleges, or other Corporate bodies, 

l^lj 1 for Terms of Years certain, and for Lives \ also for Valuing Reversionary 

j^ Estates, Deferred Annuities, Next Presentations, &c. ; together with Smart's 

2^ Five Tables of Compound Interest, and an Extension of the same to Lower 

and Intermediate Rates. By W. In wood. 23rd Edition, with considerable 
Additions, and new and valuable Tables of Logarithms for the more Difficult 
Computations of the Interest of Money, Discount, Annuities, &c., by M. Fbdor 
Thoman, of the Soci6t€ Credit Mobilier of Paris. Crown 8vo, 8s. cloth. 
. *'Those interested in the purchase and sale of estates, and in the adjustment of compensation 

^ I cases, as well as in transactions in annuities^ life insurances^ Ac, wUl find the present edition of 

% I vadaentserricc"— Engineering. 

» I " ' Inwood's Tables ' still maintain a most enviable reputation. The new issue has been enriched 

.' tiy ]axge additional contributions by M. Fedor Theman, wtiose carefully arranged Tablm cannot 

l«l to DO of the utmost utility."— ^AfM^V journal, ^ 

AgriciUtu/rai a/nd Tenant^Might Valuation. 

THE AGRICULTURAL AND TEN ANT-RIGHT -VALUER'S 
ASSISTANT, A Practical Handbook on Measuring and Estimating the 
Contents, Weights and Values of Agricultural Produce and Timber, the 
Values of Estates and Agricultural Labour, Forms of Tenant-Right- Valua- 
tions, Scales ot Compensation under the Agricultural Holdings Act, 1883, 
&c. &c. By Tom Bright, Agricultural Surveyor. Crown 8vo, 3s. 6d. cloth. 
" Full of tables and examples in connection with the valuation of tenant-right, estates, labour, 

contents, and weights of timber, and fiarm produce of all kinds."— AgricuiturcU Gcueette. 

" An eminently practical handbook, fiill of practical tables and data of undoubted interest and 

value to surveyors and auctioneers in preparing valuations of all kxads.'—Farmer. 

Plantations and Underwoods. 

POLE PLANTATIONS AND UNDERWOODS: A Practical 
Handbook on Estimating the Cost of Forming, Renovating, Improving and 
Grubbing Plantations and Underwoods, their Valuation for Purposes of 
Transfer, Rental, Sale or Assessment. Bv Tou Bright, F.S.Sc, Author of 
" The Agricultural and Tenant-Right- Vsuuer's Assistant," &c. Crown 8vo, 
35. 6d. cloth. {Jitst published » 

" WiU be found very useful to those who are actually engaged in managing wood."— Beifs 
ff^eeJtly Messenger. 

" To valuers, foresters and agents it will be a welcome aid."— North British Agncttlturist, 
"Well calculated to assist the valuer in the dischai^fe of his duties, and of undoubted interest 
and use both to surveyors and auctioneers in preparing valuations of all kinds."— Kent Herald, 



40 CROSBY LOCKWOOD «Sr« SON'S CATALOGUE. 

A Complete Epitome of the Laws of this Cowntry, 

EVERY MAN'S OWN LAWYER: A Handy-Book of the 
Principles of Law and Equity. By A Barrister. Twenty-eighth Edition. 
Revised and Enlarged. Including the Legislation of 1S90, and including 
careful digests of The Bankruptcy Act, 1890; the Directors* Liability Act, 
1890; the Partnership Act, 1890; the Intestates' Estates Act, 1890: the Settled 
Land Act, 1890 ; the Housing of the Working Classes Act, 1890; the Infectious 
Disease {Prevention) Act. 1890; the Allotments Act, 1890; the Tenants* Com- 
pensation Act, 1890; and the Trustees' Appointment Act, 1890; while other 
new Acts have been duly noted. Crown 8vo, 688 pp., price 6s. 8^. (saved at 
every consultation 1 ), strongly bound in cloth. [Just published, 

%*THE BOOK WILL BE FOUND TO COMPRISE (AMONGST 
OTHER MATTER)— 

The Rights and wrongs of individuals— Landlord and tenant— Vendors 
AND purchasers— Partners and Agents— Companies and Associations— Masters, 
Servants and workmen— Leases and mortgages— Church and Clergy, Ritual 
—Libel and slander— Contracts and agreements -Bonds and bills of Sale- 
Cheques, Bills and Notes -Railway and Shipping Law— Bankruptcy and In- 
surance—Borrowers, Lenders and Sureties— Criminal Law— parliamentary 
Elections— County councils— Municipal Corporations— Parish Law, church- 
wardens, ETC.— Insanitary Dwellings and Areas— Public Health and 
Nuisances— Friendly and Building Societies— Copyright and patents— Trade 
Marks and Designs- husband and wife. Divorce, etc.— Trustees and Execu- 
tors-Guardian AND Ward, infants, etc.— GXmb Laws and Sporting— Horses, 
Horse-dealing and dogs— Innkeepers, Lxcensing» etc- forms of Wills, 
Agreements, etc etc. 

Note. — The object of this work is to enable those who consult it to help them- 
selves to the law; and thereby to dispense, as far as possible, with professional 
assistance and advice. There are many wrongs and grievances which persons sub- 
mit to from time to time through not knowing how or where to apply for redress ; and 
many persons have as great a dread of a lawyer* s office as of a ltoH*s den. With this 
book at hand it is believed that many a Six-and-Eightpence may be saved ; many 
a wrong redressed ; many a right reclaimed ; many a law suit avoided ; and manv 
an evil abated. The work has established itself as the standard legal adviser of all 
classes, and also made a reputation for itself as a useful book of reference for lawyers 
residing at a distance from law libraries, who are glad to have at hand a work em- 
bodying recent decisions and enactments. 

•«* Opinions of the Press. 

" It is a complete code of English Law, written in plain lanfua^^e, which all can understand. 
. . Should be in the hands of every business man, and all who wish to abolish lawyers' bills.''— 
ft'eeJUy Times. 

" A useful and concise epitome of the law, compiled with considerable care."— /.aw Magazine. 
"A complete digest of the most useful facts which constitute English layi.'— Globe. 

"This excellent handbook. . . . Admirably done, admiiably arranged, and admirably 
cheap."— Z.««£r Mercury. 

' A concise, cheap and complete epitome of the English law. So plainly written that he who 
runs may read, and he who reads may understand."— i^^^ay^. 

'* A dictionary of legal facts well put together. The book is a very useful oxM.''—Spectatt>r. 
" A work which has long been wanted, which is thoroughly well done, and which we most 
cordially recommend."— ^Mmiay Times. 

" The latest edition of this popular book ought to be in every business establishment, and on 
every library table."— 5A<^«i» Post. 

Private BiU Legislation and Provisioned Orders. 

HANDBOOK FOR THE USE OP SOLICITORS AND EN- 
GINEERS Engaged in Promoting Private Acts of Parliament and Provi- 
sional Orders, tor the Authorization of Railways, Tramwavs, Works for the 
Supply of Gas and Water, and other undertakings of a like character. By 
L. LiviNOsToN Macassby, of the Middle Temple, Barrister-at-Law, and 
Member of the Institution of Civil Engineers; Author of "Hints on Water 
Snpply." Demy 8vo, 950 pp., price 25s. cloth. 

" The volume is a desideratum on a subject which can be onlv acquired by practical experi- 
ence^ and the order of procedure in Private Bill Legislation and Provisional Orders is followed. 
The author's suggestions and notes will be found of great value to engineers and others profession* 
aQy engaged in this class of pncti<x.''—Buildifi£ News. 

" The author's double experience as an engineer and barrister has eminently qualified him for 
the task, and enabled him to approach the subject alike from an engineering and legal pomt of 
view. The vohune will be found a great help both to engineers and lawyers engaged in promoting 
Private Acts ot Parliament and Provisional Otd9ss."—Locai Government Chroniae. 

OGDKN, SMALB and CO. limited, printers, great SAFFRON HILL, B.C. 
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^ "WEALE'S SERIES includes Teit-Books On almost every branch of 
Science and Industry, comprising such Bubjects as Agriculture, Architecture 
and Building, Civil Engineering, Fine Arts, Mechanics and Mechuiical 
Engineering, Physical and Chemical Science, and many mi«cellaneous 
Treatises. The whole are constantly undergoing revision, and nen editions, 
brought up io the latest discoveries in sclenti&c research, are constantly 
issued. The prices at vhich they are sold are as low as their eEcellence is 
assured."— A BKfieon Literary Gaiette. 

" Amongst the literature of technical education, Wbalb's Sbkibs has ever 
enjoyed a high reputa.tion, and the additions being made by Messrs. Crosbv 
L.<5cKWO0i> & Son render the series more complete, and bring the informa- 
tion npon the several subjects down to the present time." — Mining Jtmnuil, 

" It is not too much to say that no books have ever proved more popular 
with, or more useful to, young engineers and others than the excellent 
treatises comprised in WBalb's Sbribs." — Enginetr. 

" The excellence of Wsalb's Series is now so well appreciated, (hat it 
would be wasting our space to enlarge upon their general usefulness and 
value."— BuiMer. 

"The volumes of Weai.e's Series form one of the best collections of 
elementary technical books in any language." — Archiltci. 

•• WEALE'S SERIES has become a Standard as well as an unrivalled 
collection of treatises in all branches of art and science." — Public Ofiiniaf 
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WEALE'8 BVDDCBVTABT SCIEHTIFIC SERIES. 




*«* The volumes of this Series are fredr Dlnstrated with 
Woodcvts, or otherwise, where reqaisite. Tnronghoat the fol- 
lowing List it amst he nnderstood that the books are boand i» 
limp doth, unless otherwise stated; Htt iks volumes marked 
with a X masf aite bekadtirvHgfy iommd m cloth boarteb for6d. 
exinu 

N^n—'In onhrmg from ihu Lui it it recommended^ at » 
meatu of faeilitoHng bunmeta amd obviaiinr errors to fttote tke^ 
numbers affixed to the volumes, as well as toe titles and prices . 



CIVIL ENGINEERING, SURVEYING, ETC. 

No 

3I, WELLS AND WELL-SINKING. By John Geo. Swindell^ 

AJE(..I.B.A., and G. R. Bukhbll, CJE. Revised Edition. With a New 
Appendix on the Qualities of Water. lUnstrated. as. 
IS* THE BLASTING AND QUARRYING OF STONE, for 
Boildinc and other Purposes. By Gen. Sir J. Burooynb, Bart. is. 6d. 

43. TUBULAR, AND OTHER IRON GIRDER BRIDGES, par- 

ticularly describing the Britannia. and Conway Tubular Bridges. By G. 
Drysdalb Dbmpsby, CJB. Fourth Edition, ss. 

44. FOUNDATIONS AND CONCRETE WORKS, with Practical 



Remarks) on Footing^ Sand, Concrete, B^ton, Pile-driving, Caissons, and 
Coffienlams, ftc. By JB. DoBSOif . Fifth Edition, xs. 6d. 

6a LAND AND ENGINEERING SUR VEYING. By T. Bakes, 

CJB. Fourteenth Edition, revised by Professor J. R. Young, as.t 
to*. EMBANKING LANbs FROM THE SEA. With examples 
and Particulars of actual EmbaiiJcments, fcc. By J. Wiggins, F.G.S. ss. 
81. WATER WORKS, for the Supply of Cities and Towns. With 
a Description of the Principal Gecuogical Formations of England as in- 
fluencing Supplies of Water, &c. By S. HuGHBS, C.E. New Edition. am,% 

118. CIVIL ENGINEERING IN NORTH AMERICA, a Sketch 
of. By David Stsvbnson, F JI.S.E., ftc. Plates and Diagrams. 3s. 

167. IRON BRIDGES, GIRDERS, ROOFS, AND OTHER 
WORKS. By Francis Camfin, C.E. ss.6d.t 

197. ROADS AND STREETS. By H. Law, C.E., revised and 
enlarged by D. K. Clakk, C.E., including pavements of Stone, Wood, 
Asphalte, &c. as. 6d.t 

103. SANITARY WORK IN THE SMALLER TOWNS AND IN 
VILLAGES. By C. Slago, A.M.LC.E. Revised Edition, m.! 

tit. GAS-WORKS, THEIR CONSTRUCTION AND ARRANGE- 
MBNTi and the Manufacture and Distribution of Coal Gas. Orieinally 
written by Samubl Hughbs, C.E. Re-written and enlarged by WnxiAM 
Richakds, C JE. Seventh Edition, with important additions. 5s. 6d4 

213. PIONEER ENGINEERING. A Treatise on the Engineering 
Operations connected with tiie Settlement of Waste Lands in New Coun- 
tries. By Edward Dobson, Assoc. Inst C.E. 4s. 6d.< 

s^. MATERIALS AND CONSTRUCTION; A Theoretical and 
Practical Treatise on the Strains, Designing, and Erection of Works of Con- 
struction. By Fbancis Campin, C.E. Second Edition, revised. 3s.t 

219. CiViL ENGINEERING. By Hen&y Law, M.Inst C.E. 
Indudiag Htdkauuc ENOiNnanra by Gxo. R. Bukmxll, M.Inst. C.E. 
Seventii Edition, revised, with large additions by D. Ejnnsar Clakk, 
M.Inst. C.E. 6s. 6dM Cloth boards, 7s. 6d. 

268. THE DRAINAGE OF LANDS, TOWNS, 6* BUILDINGS, 
By G. D. Dbmpsby, C.£. Revised, with large Additions on Recent Practice 
in Drainage Engineering, by D. Kimnbar Clajlk, M.LC.E. Second Edition, 
Corrected. 4S.<d.t [Just published. 

The X indicates thai these vols% may be had strongly bound at ^d extra. 
IX>ND0N: CROSBY LOCKWOOD AND SON, 



weale's rudimentary series. 



MECHANICAL ENGINEERING, KTC. 

33. CRANES, the Construction of, and other Machinery for Raising 
Heavy Bodies. By Joseph Glynn, F.R.S. Illustrated, zs. 6d. 

34. THE STEAM ENGINE. By Dr. Lardner. Illustrated. is.6d. 

59. STEAM BOILERS: their Construction and Management By 
R. Armstrong, C.£. lUnstrated. is. 6d. 

82. THE POWER OF WATER, as appUed to drive Flour Mills, 
and to give motion to Turbines, &c. By Josbpb Glynn, F.R.S. 2s.t 

98. PRACTICAL MECHANISM, the Elements of; and Machine 

Tools. ByT. Bakbr, C.E. With Additions by J. Nasmyth, C.E. 21. 6d.* 

139. THE STEAM ENGINE, a Treatise on the Mathematical Theonr 

of, with Rules and Examples for Practical Men. By T. Bakbr, C.£. is. 6a. 

164. MODERN WORKSHOP PRACTICE, as appUed to Steam 
Engines, Bridges, Ship>building, Cranes, &c. By J. G. Winton. Fourth 
Edition, much enlarged and carefully revised. 3s. 6a.t [^ust ^Hished, 

165. IRON AND HEAT, exhibiting the Principles concerned in the 
Construction of Iron Beams, Pillars, and Girders. By J. Armour. 2s. 6d.t 

166. POWER IN MOTION: Horse-Power, Toothed- Wheel Gearing, 
\ Long and Short Driving Bands, and Angular Forces. By J. Armour, ss.$ 

[ 171. THE WORKMAN'S MANUAL OF ENGINEERING 

DRAWING. ByJ.MAXTON. 6th Edn. With 7 Plates and 350 Cuts. 3s. 6d.t 

190. STEAM AND THE STEAM ENGINE, Stationary and 

Portable. Beinjg an Extension of the Elementary Treatise on the Steam 

Engine oi MrOohn Sbwell. By D. K. Clark, M.I.C.E. 3s. 6d.| 

200. Fuel, its Combustion and Economy. By C. w. Williams. 

With Recent Practice in the Combustion and Economy of Fuel — Coal, Coke 

Wood, Peat, Petroleum, &c.— by D. K. Clark, M.I.CE. 3s. 6d.t 
202. LOCOMOTIVE ENGINES, By G. D. Dempsey, C.E. ; with 

large additions by D. Kinnbar Clark, M.I.C.E. 33.^ 
211. THE BOILERMAKER'S ASSISTANT in Drawing, Tern- 

plating, and Calculating Boiler and Tank Work. By John Courtnby. 

Practical Boiler Maker. Edited by D. K. Clark, C.E. 100 Illustrations, as, 
217. SEWING MACHINERY: Its Construction, History, &c., with 

full Technical Directions for Adjusting, &c. By J. W. (Jrquhart, C.E. as.t 
223. MECHANICAL ENGINEERING. Comprising Metallurgy, 

Moulding, Casting, Fonnng; Tools, Worksh^ Machinery, Manu&cture of 

the Steam Engine, tec. By Francis Campin, C.E. Second Edition, ss. 6d.< 

236. DETAILS OF MACHINERY. Comprising Instructions for 

the Execution of various Works in Iron. By Francis Campin,'C.E. \%.t 

237. THE SMITHY AND FORGE; including the Farrier's Art and 

Coach Smithing. By W. J. £. Cranb. Illustrated. 2s. 6d.t 

\ 238. THE SHEETMETAL WORKER'S GUIDE; a Practical Hand- 

book for Tinsmiths, Coppersmiths, Zincworkers, &c. With 94 Diagrams and 

; Working Patterns. By W. J. E. Cranb. Second Edition, revised, is. 6d. 

; 251. STEAM AND MACHINERY MANAGEMENT : with Hmts 

on Construction and Selection. By M. Powis Balb, M.I.M.E. 2S. 6d.t 

c 254. THE BOILERMAKER'S READY-RECKONER. By J^ 

Courtnby. Edited by D. K. Clark, C.E. 4s., limp ; 5s., half-bound. 

255. LOCOMOTIVE ENGINE-DRIVING. A Practical Manual for 
'■: Engineers in charge of Locomotive Engines. By Michabl Rbynolds, MJS.S 
^ Ei^th Edition. 3s. 6d., limp ; 4s. 6d. cloth boards. 

256. STATIONARY ENGINE-DRIVING. A Practical Manual 
En^neers in charge of Stationary Engines. By Michabl Rbynolds, M.S.S. 
Third Edition. 3s. 6d. limp ; 4s. 6d. cloth boards. 

260. IRON BRIDGES OF MODERATE SPAN: then: Construe- 
^ tion and Erection. By Hamilton W. Pbndrbd, C.E. 2s. 

The % indicates that these vols, may be had strongly bound at 6d. extra, 
7, STATIONERS' HALL COURT, LUDGATE HILL, E.G. 
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MINING, METALLURGY, ETC. 

4, MINERALOGY, Rudiments of; a concise View of the General 
Properties of Minerals. By A. Ramsay, F.G.S., F.R.G.S., ftc. Thixtl 
Edition, revised and enlarged. Ulnstrated. 3s. 6d.t 

117. SUBTERRANEOUS SURVEYING, with and without the Mag- 
netic Needle. By T. Fbnwick and T. Bakbk, C.E. Illustrated, as. 6d. X 

135. ELECTRO'METALLURGY; Practically Treated. By AXKX- 
ANDBR Watt. Ninth Edition, enlarged and revised, with additional lllos- 
trations. and including the most recent Processes. 3s. 6d.t 

172. MINING TOOLS, Manual of. For the Use of Mine Managers, 

Agents, Students, &c. By William Morgans, as. 6d. 
172* MINING TOOLS, ATLAS of Engravings to Illustrate the above, 
containing a35 Illustrations, drawn to Scale. 4to. 4s. 6d. 

176. METALLURGY OF IRON, Containing History of Iron Mana- 
€scture. Methods of Assay, and Analyses of Iron Ores, Processes of Manu- 
facture of Iron and Steel, &c. By H. Baubrman, F.G.S. Sixth Edition, 
revised and enlarged. 5s4 [^usi ^blished. 

i8a COAL AND COAL MINING. By the late Sir Wawnoton W. 
Smyth, M.A., F.R.S. Seventh Edition, revised. 3s. 6d.t [^usi published. 

195. 7HE MINERAL SURVEYOR AND VALUER'S COM^ 
PLETE GUIDE. By W. Lintbrn, M.E. Third Edition, including Ma«:- 
netic and Angular Surv^ng. With Four Plates. 3s. 6d.t 

214. SLATE AND SLATE ^C/'iiie^F/JVG:, Scientific, Practical, and 
Commercial. By D. C. Davibs, F.G.S., Mining Engineer, ftc. 3s.$ 

264. A FIRST BOOK OF MINING AND QUARRYING, with the 
Sciences connected therewith, for Primary Schools and Self Instruction. By 
J. H. CoLLiKS, F.G.S. Second Edition, with additions, zs. 6d. 



ARCHITECTURE, BUILDING, ETC. 

16. ARCHITECTURE^ORDERS—lhR Orders and their .Esthetic 

Principles. By W. H. Lbbds. Illustrated, is. 6d. 

17. ARCHITECTURE—STYLES^Tht History and Description of 

the Styles of Architecture of Various Countries, from the Earliest to the 
Present Period. By T. Talbot Bury, F.R.I.B.A., &c. Illustrated, n, 
*«* Ordbrs and Stvlbs of Axchitbcturb, m One Vol., 3^. 6d» 

18. ARCHITECTURE^DESIGN-^Tht Principles of Design in 

Architecture, as deducible from Nature and exemplinod in the Works of the 

Greek and Grothic Architects. BvE.L.Garbbtt, Architect. Illustrated. 2s.6d. 

••* TTU three prtcedinz Worhs, in One handsome Vol., ha^f bound, eniiiled 

" MbDBRN Architbcturb,'* Price 6<. 

22. THE ART OF BUILDING, Rudiments of. General Principles 
of Construction, Materials used in Building^ Strength and Use of Matenals, 
Working Drawings, Specifications, and Estimates. By £. Dobson, as.); 

25. MASONRY AND STONECUTTING : Rudimentaiy Treatise 
on the Principles of Masonic Projection and their application to Con- 
struction. By Edward Dobson, M.K.I.B.A., &c. as. fA.% 

42. COTTAGE BUILDING, By C. Bruce Allen, Architect 

Tenth Edition, revised and enlai^ed. With a Chapter on Economic Cottag^es 
for Allotments, by Edward £. iu.LBN, C.E. as. 

45. LIMES, CEMENTS, MORTARS, CONCRETES, MASTICS, 
PLASTERING, &c. By G. R. Burnell, C.E. Thirteenth Edition, isi 6d. 

57. WARMING AND VENTILATION. An Exposition of the 
General Principles as applied to Domestic and Public Buildings, Mines, 
Lighthouses, Ships, 8cc. By C. Tomlinson, F.R.S., &c. niustratoa. 3s. 

III. ARCHES, PIERS, BUTTRESSES, dfc: Experimental Essays 
on the Principles of Construction. By W. Bland. Illustrated, is. 6d. 

_ 4 

The t indicates that these vols, may be hcui strongly bound at 6d. extra, 
LONDON: CROSBY LOCKWOOD AND SON, 
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Architecture, Building, etc., continued. 

116. THE ACOUSTICS OF PUBLIC BUILDINGS; or, The 
Principles of the Science of Sound applied to the purposes of the^Architect and 
Builder. By T. Roger Smith, li.K.I.B.A., Architect. Illustrated, is. 6d. 

127. ARCHITECTURAL MODELLING IN PAPER, the Art of. 

By T. A. Richardson, Architect. Illustrated, is. 6d. 

128. VITRUVIUS-^THE ARCHITECTURE OF MARCUS 

VITRUVIUS POLLO, In Ten Books. Translated from the Latin by 
TosBPH GwiLT, F.S.A., F.R.A.S. With 23 Plates. $%, 

130. GRECIAN ARCHITECTURE, An Inquiry mto the Principles 
of Beauty in ; with an Historical View of the Rise and Progress of the Art in 
Greece. By the Earl of Abbrdbbn. is. 
%* The two preceding Works in One handsome Vol,, half bounds enHiled "Amcibnt 

Architbcturb," Mce 6j. 

132. THE ERECTION OF DWELLING-HOUSES. Dlustrated by 
a Perspective View, Plans, Elevations, and Sections of a pair of Semi- 
detached Villas, witii the Specification, Quantities, and Estimates, &c. By 
S. H. Brooks. New Edition, with Plates. 2s. 6d.t 

156. QUANTITIES <gr* MEASUREMENTS in Bricklayers', Masons', 
Plasterers*, Plumbers', Painters', Papcrhangers', Gilders', Smiths', Carpenters' 
and Toinen* Work. By A. C. Bbaton, Surveyor. New Edition, is. 6d. 

175. LOCKWOOD^S BUILDER'S PRICE BOOK FOR 1891. A 
Comprehensive Handbook of the Latest Prices and Data for Builders, 
Architects, Engineers, and Contractors. Re-constructed, Re-written, ana 
greatly Enlarged. By Francis T. W. Miller, A.R.I.B.A. 650 pages. 
3s. 6d. ; cloth boards, 4s. \.J^^i Publisked, 

182. CARPENTRY AND yOINERY—TB:E. Elementary Prin- 

ciPLBS OF Carpbntry. Chiefly composed from the Standard Work of 
Thomas Trbdgold, C.E. With a TREATISE ON JOINERY by E. 
Wtndham Tarn, M.A. Fifth Edition, Revised. 3s. 6d.f 

i82». CARPENTRY AND JOINERY. ATLAS of 35 Plates to 

accompany the above. With Descriptive Letterpress. 4to. 6s. 
185. THE COMPLETE MEASURER ; the Measurement of Boaids, 
Glass, &c. ; Unequal-sided, Square-sided, Octagonal-sided, Round Timber 
and Stone, and Standing Timber, &c. By Richard Horton. Fifth 
Edition. 48. ; strongly bound in leather, 5s. 

187. HINTS TO YOUNG ARCHITECTS. By G. WiGHTWiCK. 

New Edition. By G. H. Guillaumb. Illustrated. 3s. 6d4 

188. HOUSE PAINTING, GRAINING, MARBLING, AND SIGN 

WRITING : with a Course of Elementary Drawing for House-Painters, Sign- 
Writers. &c., and a Collection of Useful Receipts. By Elus A. Davidson. 
Fifth Edition. With Coloured Plates. 53. clotn limp ; 6s. cloth boards. 

189. THE RUDIMENTS OF PRACTICAL BRICKLAYING, 

In Six Sections: General Principles: Arch Drawing, Cutting, and Setting: 
Pointing; Paving, Tiling, Materials; Slating and Plastering | Practical 
Geometry, Mensuration, &c. By Adam Hammond. Seventh Edition, is. 6d. 

191. PLUMBING. A Text-Book to the Practice of the Art or Craft ol 

the Plumber. With Chapters upon House Drainage and Ventilation. Fifth 
Edition. With 380 Illustrations. By W. P. Buchan. 3s. 6d.t 

192. THE TIMBER IMPORTER'S, TIMBER MERCHANTS, 

and BUILDER'S STANDARD GUIDE. By R. E. Grandy. u. 

206. A BOOK ON BUILDING, Civil and EcdestasHcal, including 
Church Rbstoration. With the Theory of Domes and the Grreat Pyramid 
«cc. By Sir Edmund Bbckbtt, Bart., LL.I)., Q.C., F.R.A.S. 4S> 6d.» 

226. THE JOINTS MADE AND USED BY BUILDERS in the 
Construction of various kinds of Engineering and Architectural Works. By 
Wyvill J. Christy, Architect. With upwardsof 160 Engravings on Wood, js.t 

228. THE CONSTRUCTION OF ROOFS OF WOOD AND IRON. 
By E. Wyndham Tarn, M.A., Architect. Second Edition, revised, zs. 6d. 

The X indicates that these vols, may he had strongly bound at 6d. extra. 
7, STATIONERS' HALL COURT, LUDGATK HILL, E.C 
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Architecture, Building, etc., continued, 

229. ELEMENTARY DECORATION: as applied to the Interior 
and Exterior Docoration of DweUingr-Honaes^ ftc. By J. W. Facby. as. 

257. PRACTICAL HOUSE DECORATION. A Guide to the Art 

of Ornamental Painting:. By Jambs W. Facbt. as. 6d. 
\* The two frgcedtftr Works, in One handsome Vol,, half-bound, enh'iled " Hodsb 
Dbcoration, Elbmbntaby and Pbacticai," Price $». 
210. HANDRAILING, Showing New and Simple Methods for finding 
the Pitch of the Plank, Drawing the Moulds, Bevelline, Tointing-np, ana 
Squaring the Wreath. By Gbobob CoLLDros. Second Edition, Revised 
including A Trbatisb ON Stairbudlding. Plates and Diagrams. 2s.6di 

247. BUILDING ESTATES : a Rudimentary Treatise on the Develop- 

ment, Sale, Purchase, and General Mana||[ement of Building Land. By 
FowLBR Maitland, Sufveyor. Second Edition, revised, as. 

248. PORTLAND CEMENT FOR USERS. By Henry Faija, 

Assoc. M. Inst C.E. Third Edition, corrected. Illustrated, bs. 

252. BRICKWORK: a Practical Treatise, embodying the General 

and Higher Principles of Bricklaying, Cutting and Setting, ftc By F. 

Walrbr. Second Edition, Revised and Enlarged, xs. 6d. 
23. THE PRACTICAL BRICK AND TILE BOOK. Comprising : 
189. Brick and Tilb BIakino, by E. Dobson, A.I.C.E.; Practical Brickiav- 
■65. INO, by A. Hammond ; Brickcutting and Setting, by A. Hammond. 534 

pp. with ajo Illustrations. 6s. Strongly half-bound. 

253. mff TIMBER MERCHANT'S, SAW-MILLER'S, AND 

IMPORTER'S FREIGHT-BOOK AND ASSISTANT. By Wm. Rich- 
ARDSON. With a Chapter on Speeds of SawMill Machinery, ftc. By 
M. Powis Balb, A.M.Inst.C.E. 3s.t 

258. CIRCULAR WORK IN CARPENTRY AND JOINERY. 

A Practical Treatise on Circular Work of Single and Double Curvature. 
By Gborob Collings. Second Edition, ss. 6d. 

259. GAS FITTING: A Practical Handbook treating of every 

Description of Gas Laying and Fitting. By John Black. With 122 Illns- 
trations. 2s. 6d.1: 

261. SHORING AND ITS APPLICATION: A Handbook for the 
Use of Students. By Gborgb H. Btjiorovb. xs. 6d. \Justpnblished. 

265. THE ART OF PRACTICAL BRICK CUTTING es' SETTING. 
Bv Adam Hammond. With 90 Engravings, xs. 6d. \Jusi published. 

ttT. THE SCIENCE OF BUILDING: An Elementary Treatise on 
the Principles of Construction. Adapted to the Requirements of Architec- 
tural Students. Bv E. Wyndham Tarn^ M.A Lond. Third Edition, Revised 
and Enlarged. With 59 Wood Engravings. 3s. 6d.t [Just published. 

271. VENTILATION : a Text-book to the Practice of the Art of 
Ventilating Buildings, with a Supplementary Chapter upon Air Testing. By 
William Paton Bdchan, R.P., Sanitary and Ventilating Engineer, Author 
of " Plumbing," &c. 3s. 6d.t [Just Published. 

SHIPBUILDING, NAVIGATION, MARINE 

ENGINEERING, ETC. 

51. NA VAL ARCHITECTURE. An Exposition of the Elementary 
Princi^es of the Science, and their Practical Application to Naval Construc- 
tion. By J. Pbakb. Fifth Edition, with Plates and Diagrams. 3s* 6d4 

S3*. SHIPS FOR OCEAN &* RIVER SERVICE, Elemcntaiy and 
Practical Principles of the Construction of. By H. A. Sommbrpbldt. is. 6d. 
53*». AN ATLAS OFENGRA VINGS to Dlustrate the above. Twelve 
large folding plates. Royal 4to, cloth. 7s. 6d. 

54. MASTING, MAST-MAKING, AND RIGGING OF SHIPS^ 
Also Tables of Spars, Rigging, Blocks ; Chain, Wire, and Hemp Ropes, 
ftc., relative to evexy class- m vessels. By Robbrt Kipping, N.A. as. 

The X indicates thai these vols, may be had strongly bound at 6d. extra. 
LONDON: CROSBY LOCKWOOD AND SON, 
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Sliipbuilding, Navigation, Marine Engineering, etc., cant, 

54*. IRON SHIP-BUILDING, With Practical Examples and Details. 
By ToHH Grantham, C.E. Fifth Edition. 48. 
55. THE SAILOR'S SEA BOOK: a Rudimentary Treatise on 
Navigation. By Jambs Grbbnwood, B.A. With nnmerous Woodcnts and 
Coloured Plates. New and enlarged edition. By W. H. Rossbr. m. 6d.} 
do. MARINE ENGINES AND STEAM VESSELS. By Robert 
Murray, C.E. Eighth Edition, thoroughly Revised, with Additions by the 
Author and by Gborob Carlisle, C.E. 4s. 6d. limp ; 5s. cloth boards., 
«3Wr. THE FORMS OF SHIPS AND BOATS. By W. Bland. 
Seventh Edition, Revised, widi numerous Illustrations and Models, zs. 6d. 
99. NAVIGATION AND NAUTICAL ASTRONOMY, in Theory 
and Practice. By Prof. J. R. Young. New Edition. 2s. 6d. 
106. SHIPS' ANCHORS, a Treatise on. By G. Cotssll, N.A. is. 6d. 
149. SAILS AND SAIL-MAKING. With Draughting, and the Centre 
of Effort of the Sails ; Weights and Sices of Ropes ; Masting, Rigging, 
and Sails of Steam Vessels, &c. xath Edition. By R. Kippino, N.A., ss. 6d.| 
155. ENGINEER'S GUIDE TO THE ROYAL ^ MERCANTILE 
NAVIES. By a Practical Enginbbr. Reused by D. F. M'Cartht. 3s. 
5c PRACTICAL NAVIGATION. Consisting of The Sailor's 
£ Sea-Book. By Jambs Grbbnwood and W. H. Rossbr. To^nether with 
mf^ the requisite Mathematical and Nautical Tables for the Working of the 
*"*• Problems. By H. Law, C.E., and Prof. J. R. Young. 7s. Half-boond. 

AGRICULTURE, GARDENING, ETC. 

<>i*. A COMPLETE READY RECKONER FOR THE ADMEA^ 

SUREMENT of LAND, &c. By A. Arman. Third Edition, revised 
and extended by C. Norris, Siirveyor, Valuer, &c. 2S. 

131. MILLER'S, CORN MERCHANTS, AND FARMER'S 
READY RECKONER. Second Edition, with a Price List of Modem 
Flour-Mill Machinery, by W. S. Hutton, C.E. as. 

140. SOILS, MANURES, AND CROPS. (Vol. j<-euTLHWS-OF 

Modbrn Farming.) By R. Scott Burn. Woodcuts, ss. 

141. FARMING 6* FARMING ECONOMY, Notes, Historical and 

Practical, on-. (Vol. 2.0utlinbs of Modbrn Farming.) By R. ScorrBuiUf. 3s. 

14a. STOCK; CATTLE, SHEEP, AND HORSES. (Vol. 3. 
Outlinbs of Modbrn Farming.) By R. Scott Burn. Woodcuts. Si. 6d. 

145. DAIRY, PIGS, AND POULTRY, Management of the. By 

R. Scott Burn. (Vol. 4. Outunbs of Modbrn Farming.) ss* 

146. UTILIZATION OF SEWAGE, IRRIGATION, AND 

RECLAMATION OF WASTE LAND. (Vol. 5. Outlinbs of Modbrn 
Farming.) By R. Scott Burn. Woodcuts, ss. od. 
*«* Not, 140-X-2-5-6, tn One Vol., handsomely half-bound, entitled " Outlinbs of 
Modbrn Farming." By Robbrt Scott Burn. Price its, 

177, FRUIT TREES, The Scientific and Profitable Culture of. From 
the French of Du Brbuil. Revised by Gbo. Glbnny. 187 Woodcuts. 3s. 6d.t 

198. SHEEP; THE HISTOR Y, STRUCTURE, ECONOMY, AND 
DISEASES OF. By W. C. Spoonbr, M.R.V.C., &c. Fifth Edition, 
enlarged, including Specimens ot New and Improved Breeds. 3s. 6d.t 

201. KITCHEN GARDENING MADE EASY. By George M. F. 

Glbnny. Illustrated, is. 6d.$ 

207. OUTLINES OF FARM MANAGEMENT, and the Organic 

taiion of Farm Labour. By R* Scott Burn. 2s. 6d.^ 

208. OUTLINES OF LANDED ESTATES MANAGEMENT 
By R. Scott Burn. 2s. 6d.$ 

•«* Nos, 207 6j* 208 <» One Vol., handsomely half-bound, entitled "Outlinbs of 
Landbd Estates and Farm Managbmbnt." By R. Scott Burn. Price 6s. 

The X indicates that these vols, may be had strongly bound at 6d. extra. 
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Agrlciilture, Gardening, etc., continued. 

a09. 7HB TREE PLANTER AND PLANT PROPAGATOR. 

A Pkactical Maaoal on the Propa^tion of Forest Trees, Fmit Trees, 
Flowering Shmbs, Flowering Plants, ftc. By Samusl Wood. as. 

tia TBE TREE PRUNER, A Pi:actical Kannal on the Pnining of 
Fruit Trees, indnding also their Training and Renovation ; also tibe Pruning 
of Shmbs, Climbers, and Flowering Plants. By Samubl Wood. is. 6d. 

*•• No9, ao9 6« 2ZO in One Vbl., Jkandsomefy half -bound, entitled "Thx Trbb 
PuuffTBR, PttopAGATOR, AMD Pkunsr." By Samubl Wood. PHce Jf . 6d. 

Sl8. THE HA Y AND STRA W MEASURER : Bemg New Tables 
for the Use of Auctioneers, Valuers, Farmers, Hay and Straw Dealers, &c. 
By John Stsblb. Fourth Edition, ss. 

221. SUBURBAN FARMING. The Laying.oat and Cultivation of 
Farms^ adapted to the Produce of Milk, Bnttevj and Cheese, Eggs. Poultry, 
and Pigs. By Pro£ John Donaldson and R. Scott Bukn. 3s. 6a.t 

231. THE ART OP GRAFTING AND BUDDING. By Charlbs 

Baltbt. With ninstrations. ss. 6d.t 

232. COTTAGE GARDENING; or, Flowers, Fruits, and Vegetables 

for Small Gardens. By £. Hobday, zs. 6d. 

233. GARDEN RECEIPTS. Edited by Charles W. Qum. fs.6d. 

234. MARKET AND KITCHEN GARDENING. By C. W. Shaw, 

riate Editor of "Gardening ninstrated." yt.% \Just published. 

239. DRAINING AND EMBANKING. A Practical Treatise, em- 

boiiking the most recent experience in the Application of Improved Mediods. 
By JOHN Scott, late Professor of Agriculture and Rural Economy at the 
Rojal Agricultural College, Cirencester. With 68 Illustrations. xs« 6d. 

240. IRRIGA TION AND WA TER SUPPL Y. A Treatise on Water 

Meadows, Sewage Irrigation, and Warping ; the Construction' of Wells, 
Ponds, and Reservoirs, 8cc. By Prof. John Scott. With34lllus. zs. 6d. 

241. FARM ROADS, FENCES, AND GATES. A Practical 

Treatise on the Roads, Tramwa]rs, and Waterways of the Farm; the 
Principles of Enclosures ; and the different kinds of Fences, Gates, and 
Stiles. By Professor John Scott. With 75 Illustrations, is. 6d. 

242. FARM BUILDINGS. A Practical Treatise on the Buildin£;s 

necessary for various kinds of Farms, their Arrangement and Construction, 
with Plans and Estimates. By Prof. John Scott. With 105 lUus. as. 

243. BARN IMPLEMENTS AND MACHINES. A Practical 

Treatise on the Application of Power to the Operations of Agriculture ^ and 
on various Machines used in the Threshing-bam, in the Stock-yard, and u the 
Dairy, 8cc. By Prof. J. Scott. With 123 illustrations. 2s. 

244. FIELD IMPLEMENTS AND MACHINES. A Practical 

Treatise on the Varieties now in use, with Principles and Details of Con- 
struction, their Points of Excellence, and Management. By Professor John 
ScOTT. With 138 Illustrations. 2s. 

245. AGRICULTURAL SURVEYING. A Practical Treatise on 

Land Surveying, Levelling, and Setting-out : and on Measuring and Esti- 
mating Quantities, Weights, and Values of Materials, Produce, Stock, Sec. 
By Prof. JOHN Scott. With 62 Illustrations, is. 6d. 

\* Not. 339 lo 245 in One Vol., handsomely half -bound, entitled " Thb Complbtb 
Tbxt-Book of Farm Enginbbring.*' By Professor John Scott. Price 12s. 

t50. MEAT PRODUCTION. A Manual for Producers, Distributors, 
ftc. By John Ewart. ss. 6d.t 

266. BOOK-KEEPING FOR FARMERS ^f ESTATE OWNERS. 
By J. M. Woodman, Chartered Accountant. 2S. 6d. cloth limp ; 3s. 6d. 
cloui beards. 1 [J^ust published. 

The t indicates that these vols, may be had strongly bound at 6d, extra. 
LONDON: CROSBY LOCKWOOD AND SON, 



• » 



WEALE'S RUDIMENTARY SERIES. 9 

MATHEMATICS, ARITHMETIC, ETC. 
52. MATHEMATICAL INSTRUMENTS, a IVeatise on; Their 

Construction, Adjustment, Testing, and Use concisely Explained. By J. F. 
HsATHBR, M.A. Fourteenth Edition, revised, with a^itions. by A. T. 
Walmislby, M.I.C.E., Fellow of the Surveyors* Institution. Original Edi- 
tion, in X vol., Illustrated. 2s.t [yusi published. 

«* In ordering^ the above, be careful to say, " Original Edition ** {No, 32), to disttn- 
guish it from the Enlarged Edition in 3 vols, {Nos, 168-9-70.) 

76. DESCRIPTIVE GEOMETR K, an Elementary Treatise on ; 
with a Theory of Shadows and of Perspective, extracted from the French of 
G. MoNGB. To which is added, a description of tiie Principles and Practice 
of Isometrical Projection. By J. F. Hbathbr, M.A. With 14 Plates, as. 

I7«. PRACTICAL PLANE GEOMETRY: giving the Simplest 
Modes of Constructing Figures contained in one Plane and Greometrical Con- 
struction of the Ground.. By J. F. Hbathbr, M.A. With 215 Woodcuts, as. 

83. COMMERCIAL BOOK-KEEPING. With Commercial Phrases 

and Forms in English, French, Italian, and German. By Jambs Haddon, 
M.A., Arithmetical Master of King's College School, London, zs. 6d. 

84. ARITHMETIC, a Rudinaentary Treatise on : with full Explana- 

tions of its Theoretical Principles, and numerous Examples for Practice. By 
Professor J. R. Young. Eleventh Edition, zs. 6d. 
84*. A Kby to the above, containing Solutions in fiill to the Exercises, together 
with Comments, Explanations, and Improved Processes, for the Use of 
Teachers and Unassisted Learners. By J. K. Young, zs. 6d. 

85. EQUATIONAL ARITHMETIC, appUedto Questions of Interest, 

Annuities, Life Assurance, and General Commerce ; with various Tablet by 
which all Calculations may be greatly facilitated. By "V^. Hipslby. as. 

86. ALGEBRA, the Elements of. By James Haddon, M.A. 

With Appendix, containing miscellaneous Investigations, and a Collection 
of Problems in various parts of Algebra, as.. 
96*. A Kby and Companion to the above Book, forming an extensive repository of 
Solved Examples and Problems in Illustration of the various Expedients 
necessary in Algebraical Operations. By J. R. Young, zs. 6d. 

88. EUCLID, The Elements of : with many additional Propositions 

89, and Explanatory Notes : to which is prefixed, an Introductory Essay on 
Logic. By Hbnry Law, C.E. as. 6d.> 

%* Sold also separately f vtz. .*— 

88. EucuD, The First Three Books. By Hbnry Law, C.E. zs. 6d. 

89. EucuD, Books 4, 5, 6, zz, za. By Hbnry Law, C.E. zs. 6d. 

90. ANALYTICAL GEOMETRY AND CONIC SECTIONS, 

By Jambs Hann. A New Edition, by Professor J. R. Young, as.t 

91. PLANE TRIGONOMETRY, the Elements of. By James 

Hann, formerly Mathematical Master of King's College, London, zs. 6d. 

92. SPHERICAL TRIGONOMETR Y^ the Elements of. By James 

Hann. Revised by Charlbs H. Dowlino, C.E. zs. 
V Or with " The Elements of Plane Trigonometry," in One Volume, a*. 6d. 

93. MENSURATION AND MEASURING. With the Mensuration 

and Levelling of Land for the Purposes of Modem Engineering. By T. 
Bakbr, C.£. New Edition by £. Nugbnt, C.E. Illustrated, zs. 6d. 

loi. DIFFERENTIAL CALCULUS, Elements of the. By W. S. B. 
WooLHOusB, F.R.A.S., &c. zs. 6d. 

102. INTEGRAL CALCULUS, Rudimentary Treatise on the. By 
Hombrsham Cox, B.A. Illustrated, zs. 

136. ARITHMETIC, Rudimentaiy, for the Use of Schools and Self- 

Instruction. By Jambs Haddon, M.A. Revised by A. Arbian. zs. 6d. 

137. A Kby to Haddon's Rudimbntary Arithmbtic. By A. Arman. zs. 6d. 

The X indicates that these vols, may be had strongly bound at 6d, extra, 
7, stationers' HALL COURT, LUDGATS HILL, E.G. 
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Mathematics, Arithmetic^ etc^ continued. 

i68. DRAWING AND MEASURING INSTRUMENTS. Indad- 
iag^-I. Inttnunentfl emplored in Geometrical and Mechanical Dxawing, 
and in the Conttmction, Copying^, and Measurement of Maps and Flans, 
n. Instnuneats osed for the pniposes of Accurate Measnrement. and for 
Arithmetical Computations. By j . F. Hbathbr, M.A. niastratecL is. 6d 

169. OPTICAL INSTRUMENTS. Including (more espedaUy) Tde- 

icopei. Microscopes, and Apparatus for producing copies of Maps and Flans 
hy Fhotography. By T. F. Ubathbr, M.A. Illustrated, is. od. 

170. SURVEYING AND ASTRONOMICAL INSTRUMENTS. 

Indudinpi'— I. Instruments Used for Determining the Geometrical Feautnres 
of a portion of Ground. 11. Instruments Employed in Astronomical Observa- 
tions. By J. F. Hbathsr, M.A. Illustrated, is. 6d. 
%* TJU oAovt three voUtmes form an enlargemeni of the Authot't original worh 
"Mathematical Inttruments" iSee No, 3a in the Series.), 

xt%.^MATHEMATICAL INSTRUMENTS. By J. F. Heathek, 

169. > MA. Enlarged Edition, for the most part entirely're-wntten. The 3 Parts as 

vjo,} above, in One thick Volume. With numerous Illustrations. 4s. 6d.t 

158. THE SLIDE RULE, AND HOW TO USE IT; containing 

foil, easy, and simple Instructions to perform all Business Calculations wiu 

nneocampled rapidity and accuracy. By Charles Hoarb, C.E. Filth 

Edition. With a SUde Rule in tuck of cover. 2s.6d.t 

196. THEORY OF COMPOUND INTEREST AND ANNUI- 
TIES i with Tables of Logarithms for tiie more Difficult C<Mnputations of 
Interest, Discount. Annuities, 8ec. By FtfoOR Thokan. 4s.t 

199. THE COMPENDIOUS CALCULATOR; or, Easy and Concise 
Methods of Performing the various Arithmetical Operations required in 
Commercial and Business Transactions ; together with Usehal Tables. By 
D. 0*GoRMAM. Twenty-seventh Edition, carefolly revised by C. KORRis. 
ss. 6d^ cloth limp : 3s. 6d., strongly half-Sound in leather. 

204. MATHEMATICAL TI^^Z^iT, for Trigonometrical, Astronomical, 
and Nautical Calculations ; to which is prefixed a Treatise on Logaritiims. 
By Hbnry Law, C.E. Together with a Series of Tables for Navigation 
and Nautical Astronomy. By Prof. J. R. Young. New Edition. 4s. 
204*. LOGARITHMS, With Mathematical Tables for Trigonometrical, 
Astronomical. andNautical Calculations. By Henry Law, M.Inst.CX. New 
and Revised Edition. (Formingpart of the abiove Work). 3s. 

221. MEASURES, WEIGHTS, AND MONEYS OF ALL NA- 
TIONS, and an Analysis of the Christian. Hebrew, and Mahometan 
Calendars. By W. S. B. Woolhousb, F.R.A.S^ F.S.S. Sixth Edition. n.t 

227. MATHEMATICS AS APPLIED TO THE CONSTRUC- 
TIVB ARTS, Illustrating the various processes of Mathematical Investi- 
ntion, by means of Arithmetical and Simple Algebraical Equations and 
Practical Examples. Bv Francis Campin. C.E. Second Edition. 3S.I 

PHYSICAL SCIENCE, NATURAL PHILO- 
SOPHY, ETC- 

1. CHEMISIRY. By Professor George FowNES, F.R.S. With 

an Appendix on the Application of Chemistry to Agriculture, is. 

2. NATURAL PHILOSOPHY, Introduction to the Study of. By 

C. ToMLiNSON. Woodcuts. IS. 6d. 

6. MECHANICS, Rudimentaiy Treatise on. By Cha&les Tom- 

UNSON. Illustrated, is. 6d. 

7. ELECTRICITY; showing the General Principles ot Electrical 

Science, and the purposes to which it has been applied. By Sir W. Snow 
Harris, F.R.S., 8cc. With Additions by R. Sabinb, C.E., F.S.A. is. 6d. 
7». GALVANISM, By Sir W. Snow Harms. New Edition by 
RoBBRT Sabinb, C.E., f.S A. is. 6d. 

8. MAGNETISM; being a concise Exposition of the General Prin- 
ciples of Manietical Science. By Sir W. Snow Harris. New Editicn, 
revised by H. M. Noap, Ph.D. With 165 Woodcuts. 38. 6d.t 

The X indicaiee thai these vols, may be had strongly bound at 6d, extra, 

LONDON: CROSBY LOCKWOOD AND SON, 
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I WEALB'S RUDIMENTARY SERIES. tl 

I Physical Science, Natural Philosophy, etc., continued, 

I II. THE ELECTRIC TELEGRAPH; its History and Progress; 

I with Descriptions of some of the Apparatus. By R. Sabinb, C.E., F.S.A. 3s. 

I 12. PNEUMA TICS, including Acoustics and tlie Phenomena of T^nd 

Currents, for the Use of Beginners. By Charlbs Tomlinson, F.R.S1. 

Fourth Edition, enlarged. Illustrated, xs. 6d. \Just publuhed, 

72. MANUAL OF THE MOLLUSCA ; a Treatise on Recent and 
Fossil Shells. By Dr. S. P. Woodward, A.L.S. Fourth Edition. With 
Plates and 300 Woodcuts. 7s. 6d., cloth. 

96. ASTRONOMY, By the late Rev. Robert Main, M.A. Third 

Edition, by William Thtnnb Ltnn, B.A., F.R J^.S. 2S. 

97. STATICS AND DYNAMICS, the Principles and Practice of; 
embracing also a clear development of Hydrostatics, Hydrodynamics, and 
Central Forces. By T. Baxbr, C.£. Fourth Edition, is. 6d. 

173. PHYSICAL GEOLOGY, partly based on Major-General PoRT- 
lock's "Rudiments of Geology.^' By Ralph Tate, A.L.S., Sec. Woodcuts, ss. 

174. HISTORICAL GEOLOGY, partiy based on Major-General 
Portlock's "Rudiments." By Ralph Tatb, A.L.S., 8cc. Woodcuts. as.6d. 

173 RUDIMENTARY TREATISE ON GEOLOGY, Physical and 

ft Historical. Partly based on Maior^Greneral Portlock's "Rudiments of 

174. Qeologj," By Ralph Tatb, A.L.S., F.G.S., 8cc. In One Volume. 4s. 6d.4: 

183 ANIMAL PHYSICS, Handbook of. By Dr. La&dner, D.C.L., 
& formerly Professor of Natural Philosophy and Astronomy in Univenity 
l8d. Coii^^ Lond. Witib 520 Illustrations. In One Vol. 7s. 6d., cloth boards. 
** %• SoldeUso in Thvo Paris, as follows t — 

183. Animal Physics. By Dr. Lardnbr. Part I., Chapters I.— VII. 48. 

184. Animal Physics. By Dr. Lardnbr. Part II., Chapters VIII.— XVIII. 31. 

269. LIGHT : an Introduction to the Science of Optics, for the Use of 
Students of Architecture, Ennneering, and other Applied Sciences. By £. 
Wyndham Tarn, M.A. is. 6d. \.^usi ftihlished* 



FINE ARTS. 

20. PERSPECTIVE FOR BEGINNERS. Adapted to Young 
Students and Amateurs in Architecture, Painting, &c. By Gborgb Pynb. as. 

40 GLASS STAINING, AND THE ART OF PAINTING ON 
GLASS. From the Grerman of Dr. Gbssbrt and Emanubl Otto From- 
BBRG. With an Appendix on Thb Art of Enambluno. 2s. 6d. 

69. MUSIC, A Rudimentary and Practical Treatise on. With 

numerous Examples. By Charlbs Child Spbncbr. 2s. 6d. 
71. PIANOFORTE, The Art of Playing the. With numerous Exer- 
cises & Lessons from the Best Masters. By Charlbs Child Spbncbr. xs.6d. 
69-71. MUSIC isf* THE PIANOFORTE. In one vol. Half bound, 53. 
181. PAINTING POPULARLY EXPLAINED, including Fresco, 
Oil^ Mosaic, Water Colour, Water-Glass, Tempera, Encaustic. Miniature. 
Painting on Ivory, Vellum. Pottery, Enamel, Grlass, &c. Witn Historical 
Sketches of the Progress of the Art b]r Thomas John Guluck, assisted by 
John Timbs, F.S.A. Fifth Edition, revised and enlai^fed. 5s.$ 
1S6. A GRAMMAR OF COLOURING, appUed to Decorative 
Punting and the Arts. By Gborgb Fibld. New Edition, enlaxged and 
adapted to the Use of the Ornamental Painter and Designer. By Elus A. 
Davidson. With two new Coloured Diagrams, 8cc. 3s.t 

246. A DICTIONARY OF PAINTERS, AND HANDBOOK FOR 
PICTURE AMATEURS ; mcluding Methods of Painting, Cleaning, Re- 
lining and Restoring, Schools of Painting, &c. With Notes on the Copyists 
and Imitators of each Master. By Phiuppb Daryl. as. 6d.t 

The % indtcaies that these vols, may be had strongly bound at 6d, extra, 
7, STATIONERS' HALL COURT, LUDGATK HILL, E.G. 
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INDUSTRIAL AND USEFUL ARTS. 

23. BRICKS AND TILES, Rudimentaiy Treatise on the Manufac- 
ture of. By E. DoBSON, M.R.I.B.A. Illustrated, 3s.t 
67. CLOCKS, WATCHES, AND BELLS, a Rudimentary Treatise 
on. By Sir Edmumd Bkckbtt, LL.D., Q.C. Seventh Edition, revised and en- 
larged. 4S. 6d. limp; 58. 6d. cloth boards. 
83»». CONSTRUCTION OF DOOR LOCKS. Compiled fiom the 
Papers of A. C. Hobbs. and Edited by Chaklbs Tomlinson. F.R.S. 2s. 6d. 
162. T^ BRASS FOUNDER'S MANUAL; Instmctions for 
Modelling, Pattern-Making, Moulding, Turning, Filing, Bomithing^, 
Bronsing, &c 'With copious Receipts, ftc. By Walter Graham. 2M.X 
205. THE ART OF LETTER PAINTING MADE EASY. By 
T.G. Badbnoch. Illustrated with x2 full-page Engravings of Examples. 19.60.- 
215. THE GOLDSMITHS HANDBOOK, cont^ning full Instrac 

tions for the Alloying and Working of Grold. By Gborgb £. Gbb, «s.t 
225. THE SILVERSMITHS HANDBOOK, containing fidl In- 
structions for the Alloying and Working of Silver. B^ Gborgb E. Gbb. jLS.t 
%* TJU itoo preceding WorJks, in One hamkome Vot,, half'boundf entitled ** Thb 

GrOLDSMITH's & SlLVBRSMITH*S COMPLBTB HANDBOOK,*' 7J. 

249. THE HALL-MARKING OF JEWELLERY PRACTICALLY 

CONSIDERED. By Gborgb E. Gbb. is.) 
224. COACH BUILDING, A Practical Treatise, Historical and 

Descriptive. By J. W. Burobbs. as. 6d.t 

235. PRACTICAL ORGAN BUILDING. By W. E. Dickson, 

M.A., Precentor of Ely Cathedral. Illustrated, as. 6d.t 

262. THE ART OF BOOT AND SHOEMAKING. By John 

Bbdford Lbno. Numerous Illustrations. Third Edition, as. 

263. MECHANICAL DENTISTRY: A Practical Treatise on the 

Construction of the Various Kinds of Artificial Dentures, with Formulae, 
Tables, Receipts, &c. By Charlbs Huntbr. Third Edition, js.t 
270. WOOD ENGRA VING : A Practical and Easy Introduction to 
the Study of the Art. By W. N. Brown, is. 6d. 



MISCELLANEOUS VOLUMES. 

36. A DICTIONARY OF TERMS used in ARCHITEC7URB, 
BUILDING, ENGINEERING, MINING, METALLURGY, ARCHAE- 
OLOGY, the FINE ARTS, &*c. By John Wbalb. Fifth Edition. Revised 
by Robbrt Hunt, F.R.S. Illustrated, ^s. limp ; 6s. cloth boards. 

Sa THE LAW OF CONTRACTS FOR WORKS AND SER- 
VICES. By David Gibbons. Third Edition, enlarged. x%.t 

112. MANUAL OF DOMESTIC MEDICINE. By R. GooDmo, 
B.A., M.D. A Family Gruide in all Cases of Accident and Emergency. 2s.l 
112*. MANAGEMENT OF HEALTH. A Manual of Home and 
Personal Hygiene. By the Rev. Jambs Baird, B A. is. 

150. LOGIC, Pure and Applied. By S. H. Emmens. is. 6d. 

153. SELECTIONS FROM LOCKE'S ESSAYS ON THB 

HUMAN UNDERSTANDING. With Notes by S. H. Emmbns. bs. 

154. GENERAL HINTS TO EMIGRANTS. 2s. 

157. THE EMIGRANTS GUIDE TO NATAL. By Roberi 
Jambs Mann, F.R.A.S., F.M.S. Second Edition. Map. as. 

193. HANDBOOK OF FIELD FORTIFICATION. By Major 

W. W. Knollvs, F.R.G.S. With i63Woodcuts. 3s.t 

194. THE HOUSE MANAGER: Being a Gmde to Housekeeping. 

Practical Cookery, Pickling and Preserving, Household Work, Dairy 
Management, 8cc. By An Old Housbkbbpbr. 3s. 6d.t 

I94» HOUSE BOOK {The). Comprising:—!. The House Manaokr. 

112 & By an Old Housbkbbpbr. II. Dombstic Mbdicinb. By R. Gooding, M.D. 

112*. ^^^* Managbmbnt op Hbalth. By J. Baird. In One Vol., half-bound, 6s. 

The % indicates that these vols iftay be had strongly bound at 6d. extra. 
LONDON : CROSBY LOCKWOOD AND SON, 
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EDXrCATIOXAL AND CLASSICAL SEBIES. 



HISTORY. 

I. England, Outlines of the History of; more especially with 

reference to the Origin and Progress of the English Constitution. By 
William Douglas Hamilton, F.S.A., of Her Majesty's Public Recora 
Office. 4th Edition, revised. 58. ; clotii boards, 6s. 

5. Greece, Outlines of the History of; in connection with the 

Rise of the Arts and Civilization in Europe. By W. Douglas Hamilton. 
of University College, London, and Edward Lbvibn, M.A., of Balliol 
College, Oxford. 2s. 6a. ; cloth boards, 3s. 6d. 

7. Rome, Outlines of the History of: from the Earliest Period 

to the Christian Era and the Commencement of the Decline of the Empire. 
By Edward Lbvibn, of Balliol College, Oxford. Map, as. 6d. ; cl. bds. 3s. 6d. 

9. Chronology of History, Art, Literature, and Progress, 

from the Creation of the World to the Present Time. The Continuation by 
W. D. Hamilton, F.S Jl. 3s. ; cloth boards, 3s. 6d. 

50. Dates and Events in English History, for the use of 

Candidates in Public and Private Examinations. By the Rev. E. Rand. is. 



ENGLISH LANGUAGE AND MISCELLANEOUS. 

11. Grammar of the English Tongue, Spoken and Written. 

"With an Introduction to the Study of Comparative Philology. By Hydb 
Clarkb, D.C.L. Fourth Edition, zs. 6d. 

12. Dictionary of the English Language, as Spoken and 

Written. Containing above zoo,ooo Words. By Hydb Clarkb. D.C.L. 
38. 6d. ; cloth boards, 4s. 6d. ; complete with the Grammar, cloth bos., 5s. 6d. 

48. Composition and Punctuation, familiarly Explained t>r 

those who have neglected the Study of Grammar. By Justin Brbnan. 
iStii Edition, zs. 6d. 

49. Derivative Spelling-Book : Giving the Origin of Eveiy Word 

from the Greek, Latin, Saxon, German, Teutonic, Dutch, French, Spanish, 
and oUier Languages ; with their present Acceptation and Pronunciation. 
By J. RowBOTHAM, F.R A.S. Improved Edition, zs. 6d. 

51. The Art of Extempore Speaking : Hints for the Pulpit, the 

Senate, and the Bar. By M. Bautain, Vicar-Greneral and Professor at the 
Sorbonne. Translated from the French. 8th Edition, carefully corrected. 2s. 6d. 

53. Places and Facts in Political and Physical Geography, 

for Candidates in Examinations. By the Rev. Edgar Rand, B.A. is. 

54. Analytical Chemistry, Qualitative and Qmantitative, a Course 

of. To which is prefixed, a Brief Treatise upon Modem Chemical Nomencla- 
ture and Notation. By Wm. W. Pink and Gborgb £. Wbbstbr. as. 

THE SCHOOL MANAGERS' SERIES OF READING 

BOOKS, 

Edited by the Rev. A. R. Grant, Rector of Hitcham, and Honorary Canon of Ely ; 

formerly H.M. Inspector of Schools. 
Introductory Primbr, 3^/. 

s. d. 

First Standard . .06 



Sbcond „ . . o 10 

Third „ . . z o 



«. d. 

Fourth Standard . . . z s 

Fifth/ ,,.... z 6 

Sixth „ . . . . z 6 

Lbssons prom thb Biblb. Part I. Old Testament, zs. 
Lbssons from thb Biblb. Part II. New Testament^ to which is added 
Thb Gboorafhy of thb Biblb, for very young Children. By Rev. C. 

IS. 2d. %* Or the TwoPaurts in One Volume, ss. 



Thornton Forstbr. 
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FRENCH. 

24. French Graxnxnar. T^th Complete and Concise Rules on the 

Gcndera of French Nonas. By G. L. SniAuss, Fh4>- is. 6d. 

S5. French-English Dictionary. Comprising a large nmnber off 

New Tenat mod in SngineeriiiCf Muing, ftc. By ALntxb Elwbs. xb. 6d. 

s6. English-French Dictionary. Bv Alfred Elwes. 28. 
25,26. French Dictionary (as above). Complete, in One V6L, 3s. ; 
doth boards, is. 6d. *«* Or with the Gkammaii, cloth boards, 4s. 6d. 

47. French and English Phrase Book : containing Intro- 

doctory Lessons, with Truislations, several Vocabnlaries of Words, a CoU 
lection of snitable Phrases, and Easy Fanuliar Dialogues, is. 6d. 

GERMAN. 

39. German Grammar, Adapted for English Students, fix>m 

Heyse's Theoretical and Practical Grammar, by Dr. G. L. Strauss, is. 6d. 

40. German Reader s A Series of Extracts, carefblly culled fixHn the 



approved Andiots of German; with Notes, Philological and Bx- 
plaaatory. By G. L. Steauss, FhJD. jm, 

41-43. Gemian Triglot Dictionary. By N. £. S. A. Hamilton. 

In Thiee Parts. Part I. Gennaa-French-Eiu^ish. Part II. English-Ger- 
man-French. Part III. Freach-German-En^ish. js., or cloth Soards, 4a. 

41-43 German Triglot Dictionary (as above), together with German 

& 39. Grammar (No. 3 9), in One Volmne, doth boards, s $, 

ITALIAN. 
27. Italian Grammar, ananged in Twenty Lessons, with a Course 

of Exercises. By ALrasD Elwbs. is. 6d. 
2$. Italian Triglot Dictionary, wherein the Genders of all the 

Italian and French Nonns are carefiilly noted down. By ALgmmo Elwbs. 

Vol. X. Italian-English-French, ss. 6d. 

30. Italian Triglot Dictionary. By A. Elwes. Vol 2. 

l^glish-French-Italian. ss. 6d. 

32. ItaUan Triglot Dictionary. By Alfxbd Elwes. VoL 3. 

French-Italian-English. ss. 6d. ^ , . 

«*f30, Italian Triglot Dictionary (as above). In One VoL, 7s. 6d. 

32. Cloth boards. 

SPANISH AND PORTUGUESE. 

34. Spanish Grammar, in a Simple and Piractical Form. With 

a Conxse of Exercises. By Alfxbd Elwbs. is. 6d. 

35. Spanish-English and English-Spanish Dictionary. 

Inclading a large number of Technical Terms used in Mining, Engineering, ftc. 
with the proper Accents and the Gender of every Noun. By ALntBD Elwbs 
4s. ; cloth boards, s»' *•* Or with the Grammar, cloth boards, 68. 
5$. Portuguese Grammar, in a Simple and Practical Form. 
"With a Course of Exercises. By Alprbd Elwbs. is. 6d. 

56. Portuguese-English and English-Portuguese Dio^ 

tionary. Including a large number of Technical Terms used in Mining, 
Engineering, ftc, with the proper Accents and the Gender of every No^^ 
By Alvrbd Elwbs. Second Edition, Revised, 5s. ; cloth boards, 6s. *•* Or 
with the Gramma r, cloth boards, ys. 

HEBREW. 
46*. Hebremr Grammar. By Dr. Brssslau. is. 6d. 
44. Hebremr and English Dictionary, Biblical and Rabbinical; 

containing the Hebrew and Chaldee RooU of the Old Testament Pos(- 
Rabbinical Writings. By Dr. Brbsslau. 6s. ^ ^ ^ ' 

46. English and Hebrew Dictionary- By Dr. B&bsslau. 3s. 

44,46. Hebrew Dictionary (as above), in Two Vols., complete, with 

4!^. the Grammar, clot h boards, las. .««___ 

LONDON : CROSBY LOCKWOOD AND SON, 
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LATIN. 

19. I«atln Grammar. Containing the Inflections and Elementaiy 
I^ncid[es <rfTnuiilataon and Constraction. By the Rev. Thomas Gooowur. 
M.A., Head Master of the Gzeenwich Proprietary School, it. 6d. 

JO. Latln-SngUsh Dictionary. By the Rev. Thomas (jOodwin, 

MA. 28. 

It. £ngllsh-Latin Dictionary; together with an Appendix of 

Fren^ and Italian Words which have their origin from the Latm. By the 
Rev. Tbomas Goodwin, M.A. is. 6d. 
10,23. Latin Dictionary (as above). Complete in One VoL, 3s. 6d. 
doth boards, 4s. 6d. \* Or with the Graiocar, cloth boards, 5s. 6d. 
LATIN CLASSICS. With Explanatory Notes in English. 
I. Latin Delectus. Containing Extracts from Classical Authors, 
with Genealogical Vocabularies ana Esqplanatory Notes, by H. Young, is. 6d; 
3. Csesaris Commentaiii deBello Galileo. Notes, and a Geographical 
Register for the Use of Schools, by H. Youno. 2s. 

3. Cornelius Nepos. With Notes. By H. Young, is. 

4. Virgilii Maronis Bucolica et Greorgica. With Notes on the Buco- 

lics by W. RusHTON, MA., and on the Geoxgics by H. Youno. zs. 6d. 

5. Virgilii Maronis A^&s. With Notes, Critical and Explanatory, 

by H. Youno. New Edition, revised and improved With contoos Adu- 
tional Notes by Rev. T. H. L. Lbary, D.C.L., toxmerly Scholar of Brasenose 
College, Oxford. 3s. 
5* ■ Part I. Books L—vi., is. 6d. 

5 — Part 2. Books vU.— xii., 2s. 

6. Horace; Odes, Epode, and Carmen Sseculare. Notes by H. 

Young, zs. 6d. 

7. Horace ; Satires, Epistles, and AxsPoetica. Notes by W. Bsown- 

RiGO Smith, MA., F.R.G.S. zs. 6d. 

8. Sallustii Crispi Catalina et Bellum Jugurthinum. Notes, Critical 

and Explanatory, by W. M. Donnb, B.A., Trin. Coll., Cam. zs. 6d. 

9. Terentii Andria et Heantontimommenos. With Notes, Critical 

and Explanatory, by the Rev. Jambs Davibs, MA. zs. 6d. 

10. Terentii Adelphi, Hecyra, Phormio. Edited, with Notes, Critical 

and E^lanatory, by the Rev. Jambs Davibs, MA. as. 

11. Terentii Eunuchus, Comoedia. Notes, by Rev. J. Dayixs, M.A. 

zs. 6d. 
It, Ciceronis Oratio pro Sexto Roscio Amerino. Edited, with an 
Introduction, Analysis, and Notes, Explanatory and Critical, by the Rev 
Jambs Davibs, MA. zs. 6d. 

13. Ciceronis Orationes in CatiHnam, VeiTem, et pro Archia. 

With Introduction, Analysis, and Notes, Explanatory and Critical, by Rev. 
T. H. L. Lbart, D.C.L. formerly Scholar of Brasenose Coll^fo, Oxford, 
zs. 6d. 

14. Ciceronis Cato Major, LseUus, Brutus, sive de Senectute, de Ami- 

dtia, de Claris Oratoribns Dialogi. With Notes by W. Brownrioo Smith 
M.A., F.R.G.S. ss. 

16. Livy : History of Rome. Notes by H. YouNG and W. B. Smith, 

MA. Part z. Books i., ii., zs. 6d. 
z6*. — ^~— Part a. Books iii., iv.^ v., zs. 6d. 
Z7. ~— — Part 3. Books xxi., xxii., zs. 6d. 

19. Latin Verse Selections, from Catullus, TibuUus, Propertiusi 

and Ovid. Notes by W. B. Donnb, MA., Trinity College, Cambrioge. as. 

20. Latin Prose Selections, from Yarro, Columella, '^^truvius, 

Seneca, Quintilian, £1onis, Ydleins Patercnlus, Valerias Mazimns Soeto- 
nins, Apnleios, &c. Notes by W. B. Donnb, M JL. as. 

21. Juvenalis Satirse. With P]role|:omena and Notes by T. H. S. 

EscoTT, B A., Lecturer on Logic at Eling's College, London, as. 
7, STATIONERS' HALL COURT, LXJD6ATE HILL, E^C 
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14. Greek Grammar, in accordance idth the Principles and Philo- 
logical Researches of the most eminent Scholats of onr own day. By Hans 
Claudb Hamilton, is. 6d. 

15,17. Greek Lexicon. Containing all the Words in General Use, with 

their Significations, Inflections, and Doubtful Quantities. By Hbnrt R. 
Hamiltom. Vol. z. Grreek-English, as. 6d. ; Vol. s. English-Gnek, ss. Or 
the Two Vols, in One, 4s. 6d. : cloth boards. 5s. 

14,15. Greek Lexicon (as above). Complete, with the Graioiar, in 

17. One VoL, cloth boards, 6t. 

GREEK CLASSICS. With £n>lanatoty Notes in English. 
I. Greek Delectus. Containing Extracts from Classical Authors, 
with Genealogical Vocabularies and Explanatory Notes, byH. Touno. New 
Edition, with an improved and enlarged Supplementary Vocabulary, by Johm 
Hutchison, MA., of the High School, Glasgow, is. 6d. 
1, 3. Xenophon's Anabasis ; or. The Retreat of the Ten Thousand. 
Notes and a Geographical Roister, by H. Young. Part z. Books i. to iit., 
IS. Part 2. ' Books iv. to rii., is. 

4* Luclan's Select Dialogues. The Text carefuUv revised, with 

Grammatical and Explanatory Notes, by H. Young, is. 6d* 
5-ia. Homer, The Works of. According to the Text of Basumleim. 

With Notes, Critical and Explanatory^ drawn from the best and latest 

Authorities, with Preliminary Observations and Appendices, by T. H. L.-. 

LsARY, MJl., D.C.L. 

Tbb Iliad : Part i. Books i. to vi., is.6d. Part 3. Books xiii. to xviii., xs. 6d. 

Part 2. Books vii. to xii., is. 6d. Part 4. Books xix. to xxiv., is. 6d. 

Tbb Odtssby : Part i. Books i. to vi., is. 6d Part 3. Books xiii. to xviii., xs. 6d. 

Part 2. Books vii. to xii.,xs.6d. Part 4. Books xix. to xxiv., and 

Hymns, 28. 

13. Plato's Dialogues ; The Apology of Socrates, the Crito, and 
the Phaedo. From the Text of C. F. Hbrmann. Edited with Notes, CriticaJ 
and Explanatory, by the Rev. Jambs DavxBs, M.A. 2s. 

14-17. Herodotus, The Histoiy of, chiefly after the Text of Gaisfo&d. 
With Prdiminaiy Observations and Appendices, and Notes, Critical and 
Explanatory, by T. H. L. Lbary. M.A., D.C.L. 

Part I. Books i.. ii. (The Clio and Euteroe), 28. 

Part 2. Books iii., iv. (The Thalia and Melpomene)^s. 

Part 3. Books v.-vii. (The Terpsichore, Erato, and Polymnia), 2s. 

Part 4. Books viii., ix. (The Urania and Calliope) and Index, is. 6d. 

18. Sophocles : ^dipus T^rannus. Notes by H. young, is. 

JO. Sophocles; Antigone. From the Text of Dindorf. Notes, 
Critical and Explanatory, by the Rev. John Milnbr, B.A. 2s. 

S3. Euripides : Hecuba and Medea. Chiefly from the Text of Dnf- 
DORF. With Notes, Critical and Explanatory, by W. Brownrigg Smth, 
M.A., F.R.G.S. IS. 6d. 

26. Euripides : Alcestis. Chiefly fit)m the Text of Dindorf. With 

Notes, Criticail and Explanatorv) by John Milnbr, B.A. is. 6d. 

30. .iSschylus ! Prometheus Vmctus : The Prometheus BouncL From 
the Text of Dindorf. Edited, with English Notes, Critical and Expfanatotyy 
by the Rev. Jambs Davibs, MA. is. 

3J. .Aschylus : Septem Contra Thebes : The Seven against Thebes. 
From the Text of Dindorf. Edited, with English Notes, Critical and Ex- 
planatory, by the Rev. Jambs Davibs, MA. is. 

40. Aristophanes : Achamians. Chiefly fit>m the Text of C. iL 

Wbisb. With Notes, by C. S. T. Townshbnd, MA. is.6d. , 

41. Thucydides: History of the Peloponnesian War. Notes by H. 

Young. Book i. is. 6d. 

42. Xenophon's Panegyric on Agesllaus. Notes and Intro- 
duction by Ll. f. W.Jbwitt. is.6d. , 

43. Demosthenes. The Oration on the Crown and the Phuippics. 

C^ts " With English Notes. By Rev. T. H. L. Lbary, D.C.L., formerly Scholar of 
" ;? 5* J* Brasenose College, Oxford, is. 6d. 
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